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£^ (54) Title: WATER-SOLUBLE PHTHALOCYANINE COMPOUND-CONTAINING INK FOR INK JETTING, INK JET 
fT) RECORDING METHOD AND METHOD FOR IMPROVING OZONE GAS DISCOLORATION OF COLORED IMAGE 
MATERIAL 

(57) Abstract: To provide an ink capable of giving an image having excellent (color) hue and high fastness to light and ozone gas, 
^2 an ink for ink jetting containing the ink, an ink jet recording method, and a method for enhancing the ozone resistance of an image. 

An ink comprising a water-soluble phthalocyanine compound, wherein in the spectral absorption curve of an aqueous solution of the 
^5 phthalocyanine compound, the absorbance ratio b/a of the maximum absorbance b in the absorption band of 660 to 680 ran and the 
^ maximum absorbance a in the absorption band of 600 to 640 ran is less than 0.8 and the counter ion for the ionic hydrophilic group 

of the phthalocyanine compound is lithium ion. 
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DESCRIPTION 



Water- Soluble Phthalocyanlne Coxnpotind-Contelning Ink 
for Ink Je-ttixng, Ink Jel^ Recording Method and Method for 
Improving Ozone Gas Discoloration of Colored Image Material 
Technical Field: 

The present invention relates to a coloring 
composition containing a medium and a phthalocyanine 
compound, more specifically, the present invention relates 
to an ink, a coating material, particularly cyan color ink, 
an ink for ink jet recording, an ink jet recording method 
and a method for improving ozone gas discoloration 
resistance of an image recorded material. . obtained by ink ' 
jet recording. 
Background Art: 

In recent years, the image recording material is 
predominated particularly by a material for forming a color 
image. More specifically, a recording material using an 
ink jet syst^a, a recording material using a heat-sensitive 
transfer system, a recording material using an electro- 
photographic system, a silver halide light-sensitive 
material using a transfer system, a printing ink, a 
recording pen and the like are popularly used. Also, a 
color filter for recording/reproducing a color image is 
used in an image pick-up element such as CCD of 
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photographing equxpmeni:, or in LCD or PDP of display. In 
-bhese color image recording materials or color filters, 
three primary color dyes (dyes or pigments) by a so-called 
additive or subtractive color mixing method are used for 
reproducing or recording a full color image, however, a dye 
having absorption properties capable of realizing a 
preferred color reproduction region and having fastness 
capable of enduring various use and environmental 
conditions is not found at present and improvements are 
keenly demanded. 

The ink jet recording method has been abruptly spread 
and is further growing because the material cost is low, 
high-speed recording can be obtained, noises are less 
generated at the recording and color recording is easy. 
The ink jet recording method includes a continuous system 
of continuously jetting out a liquid droplet and an on- 
demand system of jetting out a liquid droplet according to 
image information signals, and the ejection system therefor 
includes a system of ejecting a liqpiid droplet by 
generating bubbles in ink using heat, a system of using an 
ultrasonic wave, and a system of ejecting a liquid droplet 
by suction using an electrostatic force. The ink used for 
ink jetting includes an aqueous ink, an oily ink and a 
solid (fusion-type) ink. 
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The dye used in the xzik for ink jetting is required 
to have good sol\2bility or dispersxbility in a solvent, 
enable high-density recording, provide good (color) hue, 
have fastness to light, heat and active gas in environment 
(for example, oxidative gas such as NOx and ozone, and SOx) , 
exhibit excellent resistance against water and ch^nicals, 
ensure good fixing property to an image -receiving material 
to cause less blurring, give an ink having excellent 
storability, have no toxicity and high purity and be 
available at a low cost. 

In particular, the dye is strongly demanded to have 
good cyan color and fastness to light, humidity and heat 
and when printed on an image-receiving material having an 
ink-accepting layer containing a porous whi^e inorganic 
pigment particle, be resistant against oxidative . gas such 
as ozone in the environment. 

A representative skeleton of the cyan dye used for 
ink is a phthalocyanine or triphenylme thane structure. 
Representative examples of the phthalocyanine compound 
which has been reported and is used over the widest range 
include phthalocyanine derivatives classified into the 
following (1) to (6) : 
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(1) copper phthalocyanina oonpounds such as Direct Blue 
86 and Direct blue 87 [for exanrple, Cu-Pc- (SOaNa)^: a 
mixture of xb=1 to 4] (hereinafter, Pc means a phthalo- 
cyanine skeleton) ; 

(2) Direct Blue 199 and phthalocyanine dyes described in 
JP-A-62-190273 (the term "JP-A" as used herein means an 
"unexamined published Japanese patent application"), JP-A- 
63-28690, •7P-A-63-306075, JP-A-63-306076, JP-A-2-131983, 
JP-A-3-122171, JP-A-3-200883, JP-A-7-138511, etc. [for 
example, Cu-Pc- (S03Na)m(S02NH2)a: a mixture of m+n=l to 4] ; 

(3) phthalocyanine-base dyes described in JP-A-63-210175, 
JP-A-63-37176, JP-A-63-304071, JP-A-5-171085, WOOO/08102 , 
etc. [for example, . Cu-Pc-(C02H)„(C0NRiR2)„: a mixture of 
m+n=0 to 41 ; • 

(4) phthalo<^anine-base dyes described in JP-A-59-30874, 
JP-A-1-126381, JP-A-1-190770, JP-A-6-16982 , JP-A-7-82499, 
JP-A-8-34942 , JP-A-8-60053, JP-A-8-113745, JP-A-8-310116, 
JP-A-10-140063, JP-A-10-298463, JP-A-11-29729 , JP-A-11- 
320921, EP-A-173476, EP-A-4 68649, EP-A-559309, EP-A-596383, 
German Patent 3,411,476, U.S. Patent 6,086,955, WO99/13009, 
British Patent Publication 2,341,868A, etc. [for example, 
Cu-Pc- (S03H)gi(S02NRiR2)n: a mixture of m+n^O to 4, and m?£0] ; 

(5) phthalocyanine-base dyes described in JP-A-60-208365, 
JP-A-61-2772, JP-A-6-57653, JP-A-8-60052, JP-A-8-2 95819, 
JP-A-10-130517 , JP-A-11-72614, Japanese Unexamined 
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Published International Application Nos. 11-515047 and 11- 
515048, EP-A-196901, WO95/29208, W098/49239, WO98/49240, 
WO99/50363, W099/67334, etc. [for example, Cu-Pc- 
(SOaH)! (S02NH2)m(S02NRiR2)n: a mixture of l+m+n=0 to 4]; and 
(6) phthalocyanine-base dyes described in JP-A-59-22967 , 
JP-A-61-185576, JP-A-1-95093, JP-A-3-195783, EP-A-649881, 
WOOO/08101, WOOO/08103, etc. [for exaznple, Cu-Pc- 
(S02l^iR2)n: SL mixture of n=l to 5] . 

Phthalocyanine-base dyes widely used in general at 
present, represented by Direct Blue 87 and Direct Blue 199, 
are excellent in the light fastness as conpared with 
generally known magenta dyes, yellow dyes and 
triphenylmethane-base cyanine dyes . 

However, the phthalocyanine-base dyes provide a 
greenish (color) hue under acidic conditions and are 
improper for a cyan ink. In the case of using these dyes 
for a cyanine ink, these are most suiteibly used under 
conditions from neutral to alkaline. However, even if the 
ink is in the region from neutral to alkaline, when the 
material on which an image or the like is recorded is an 
acidic paper, the (color) hue of the printed matter may 
greatly change. 

Furthermore, discoloration to a greenish (color) hue 
or decoloration occurs due to oxidative gases such as 
nitrogen oxide gas and ozone, which are often taken as a 
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problem also from an environmental issue, and this 
simultaneously causes reduction in the printing density. 

On the other hand, triphenylmetheoie-base dyes provide 
a good (color) hue but are very inferior in the light 
fastness, resistance against ozone gas and the like. 

If the use field hereafter eacpands and the printed 
matter is widely used for exhibition such as advertisement, 
the case of being exposed to light or active gas in the 
environment increases and to cope with this, a dye and an 
ink composition having light fastness and excellent 
resistance against active gases (for example, oxidative gas 
such as NOx and ozone, and SOx) in the environment are more 
strongly demanded. 

However, it is very difficult to find out a cyan dye 
(for example, phthalocyanine-base dye) and a cyan ink 
satisfying these requirements in a high level. 

As for the ink for an ink jet recording system, an 
aqueous dye ink obtained by dissolving a water-soluble dye 
of various types in a liquid medium comprising water and a 
water-soluble organic solvent, an aqueous pigment ink 
obtained by dispersing a pigment of various types in a 
liquid medium comprising water and a water-soluble organic 
solvent, an oily dye ink obtained by dissolving an oil- 
soluble dye in an organic solvent, and the like are known. 
Among these inks, the aqueous ink obtained by dissolving an 
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aqueous dye is excellent in the safety because the main 
solvent is water, enables good coloring of a color izoage 
and f oonnation of a high-grade printed image because a dye 
is used, and also exhibits excellent ink storage stability. 
Therefore, this aqueous ink is predominating as an ink for 
ink jet recording. 

The phthalocyanine-base dyes imparted with water 
solubility are heretofore disclosed, for example, in 
WOOO/08102, i7P-A-2000-303014 and aP-A-2000-313837, however, 
none of these dyes have succeeded in satisfying both the 
(color) hue cuid the fastness to light and oxidative gas. A 
cyan ink product fully satisfying the requirements on the 
market is not yet provided. 

^en a recorded image having a high optical density. , . 
is formed, this is accosKpanied with a problem that as the 
image is dried, the dye crystal deposits on the surface of 
the recording material and the recorded image reflects 
light to cause a so-called bronze phenomenon of knitting 
metallic gloss. This phenomenon is considered to readily 
occur when the water solubility of dye is decreased so as 
to improve water resistance or an amino group of a hydrogen 
bond group is introduced into the dye structure, because 
the dye is elevated in the associating (aggregating) 
property. The generation of bronze phenomenon not only 
incurs decrease in the optical density of the recorded 
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image bul: also causes great difference from the desired 
(color) hue of the recorded image. Therefore, it is one of 
important performances required of the ink for ink jetting 
to prevent the bronze phenomenon. 

Knovm examples of the method for preventing the 
bronze phenomenon include a method of adding a specific 
nitrogen- containing compound (see, for example, JP-A-55- 
120676, JP-A-62-119280, JP-A-64-6072 , JP-A-1-152176, JP-A- 
2-41369, iJP-A-5-125311, JP-A-6-25575, JP-A-6-128515, JP-A- 
6-228476, JP-A-6-228483 , JP-A-6-248212 , JP-A-7-228810 , JP- 
A-7-268261, «JP-A-8-259865 , JP-A-9-12944 , JP-A-9-12946, JP- 
A-9-12949 and JP-A-10-36735) and a method of adding a 
specific titanium compound (see, JP-A-8-337745) . The 
bronze phenomenon may be prevented from occurring by adding 
these compounds, however, there is a fear that the 
additives decrease various performances of ink and the 
quality of recorded image. For exaxnple, as described in 
JP-A-8-259865, when an alkanolamine is added to the ink, 
the bronze phenomenon can be prevented but by the addition 
only in a small amount, the pH of ink increases to 11 or 
more and the high pH ink not only adversely affects nozzles 
but also lacks in safety on erroneously contacting with a 
human body and moreover, decreases the printing grade or 
water resistance of the recorded image. 
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Other -than -bhese, examples of the method for 
improving the performance of ink for ink jetted by using an 
additive are described in JP-A-5-339532 and JP-A-2001- 
254040 where an anionic additive except for dyes, having 
lithium ion, quaternary ammonium ion or quaternary 
phosphonium ion as the counter cation is added and thereby, 
even when the counter ion of the dye is not such ion, an 
effect of . preventing clogging is obtained because the 
solubility is iznproved. On the other hand, JP-A-7-26178 
describes a technique where an alkali metal compound is 
added to ink and thereby, the production of an aggregate of 
dye is prevented, as a result, the viscosity of ink does 
not increase. However, in JP-A-103673S, it is pointed out 
that this inqprovement effect can be attained . when, the 
storage time is short, but when stored for a long period of 
time, the storage stability has a problem. 

As such, various effects can be obtained by using 
additives, however, various performances can be hardly 
maintained if additives are used. Particularly, in the 
case where the solubility and aggregating property of dye 
must be taken account of, selection of the kind and amount 
of additive is difficult. In using an ionic additive, the 
effect thereof on the counter ion must also be taken into 
consideration. Accordingly, a substantial bronze 
phenomenon-inhibiting method not relying on additives is 
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preferred. 

Studies are being aggressively made with an attempt 
to improve various performances required of the ink for ink 
jetting by changing the counter ion for the ionic 
hydrophilic group of metal phthalocyanine compounds and 
examples thereof include JP-A-5-339532 , JP-A-6-16982 , JP-A- 
6-248212, JP-A-6-322286, JP-A-7-138511 and JP-A-10-130517 . 

For example, in JP-A-57-202358, JP-A-63-81179, JP-A- 
63-317568 and Japanese Patents 2581769 and 3163176, lithium 
ion is referred to as preferred counter ion for the ionic 
hydrophilic group of metal phthalocyanine dyes and it is 
stated that this ion is effective for providing an ink 
having high concentration, storage stability and jetting., 
stability. On the other. hand, JP-A-7-82499 states, that » . 
lithium ion is not preferred as the counter cation, because 
the water resistance of the recorded image decreases due to 
high water solubility of the dye. From these, it is seen 
that the performances required of the ink for ink jetting 
cannot be easily satisfied merely by changing the counter 
salt. 

As described above, an ink capable of satisfying all 
of various performances required of the water-soluble ink 
for ink jetting is not yet found at present. 
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Problems -bo be Solved by the Invention: 

The present Invention has been made to solve those 
problems In conventional techniques and achieve the 
following objects. That Is, the objects of the present 
Invention are 

(1) to provide a novel Ink having absorption 
properties ensuring excellent color reproduction as a dye 
for three primary colors and at the same time, having 
sufficiently high fastness to light, heat, hiomldlty and 
active gas In the environment ; 

(2) to provide an Ink of giving a colored Image or 
colored material excellent In the (color) hue and the 
fastness, for example, an Ink coxicposltlon for printing such 
as Ink jetting; . ... 

(3) to provide an Ink for Ink jet recording and an 
Ink jet recording method, which can form an Image having 
good (color) hue by the use of a phthalocyanlne confound 
derivative, having high fastness particularly against ozone 
gas and free of generation of a bronze phenomenon; and 

(4) to provide a method for fonolng an Image having 
fastness by using the above-described Ink jet recording 
method and thereby Improving the ozone gas discoloration 
resistance of the Image recorded material. 
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Means -bo Solve the Problems: 

As a result of extensive investigations on phthalo- 
cyanine derivatives of providing good (color) hue, 
generating no bronze phenomenon and ensuring fastness to 
light and gas (particularly ozone gas) , the present 
inventors have found that the above-described ob3ects can 
be attained by a phthalocyanine compound where the counter 
cation of the ionic hydrophilic group is lithium ion, 
particularly a phthalocyanine compound represented by. the 
following formula (I) , having (1) a specific spectral 
absorption curve and (2) a specific dye structure (specific 
substituents are introduced into specific substitution 
sites in a specific nxunber of substituents) , more 
particularly, a phthalocyanine compound represented by 
formula (II) or (III) . 
Disclosure of the Invention: 

The present invention has been accoB^lished based on 
this finding. More specifically, the objects of the 
present invention can be attained by the following means. 

1. An ink comprising a water-soluble phthalo- 
cyanine compound, wherein in the spectral absorption curve 
of an aqueous solution of the phthalocyanine compound, the 
absorbance ratio b/a of the maximum absorbance b in the 
absorption band of 660 to 680 zua and the maximum absorbance 
a in the absorption band of 600 to 640 nm is less than 0.8 

12 



wo 03/062323 _PCT/JP03/00371 



and the counter ion for the xonic hydrophilic group of the 
phthalocyanxne compound is lithium ion. 

2 . The ink as described in 1 , wherein the water- 
soluble phthalocyanine compound is represented by the 
following formula (1) : 
Formula (I) : 



{W4}p 




{Will 



wherein Ri, R2, R3, R4, R5, Re/ ^1 a^id Re each independently 
represents a hydrogen atom, a halogen atom, an alkyl group, 
a cydoalkyl group, an alkenyl group, an aralkyl group, an 
aryl group, a heterocyclic group, a cyano group, a hydroxyl 
group, a nitro group, an amino group, an alkylamino group, 
an alkoxy group, an aryloxy group, an amido group, an 
arylamino group, a ureido group, a sulfamoylamino group, an 
alkylthio group, an arylthio group, an alkoxycarbonylamino 
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group, a sulfonamido group, a carbamoyl group, a sulfamoyl 
group, a sulfonyl group, an alkoxycarbonyl group, a 
heifer ocyclic oxy group, an azo group, an acyloxy group, a 
carbamoyloxy group, a sxlyloxy group, an aryloxycarbonyl 
group, an aryloxycarbonylamino group, an ±mldo group, a 
he1:erocycl±c thio group, a sulfxnyl group, a phosphoryl 
group or an acyl group and each may fur'bher liave a 
subs'ki'buen'b ; 

Wi, W2, W3 and W4 each xndependen-bly represents the 
group represented by Ri, R2, R3/ R4f Rs/ R? and Rs, a 

sulf onylsulfamoyl group or an acylsulfamoyl group and each 
may further have a substxtuent, provided that at least one 
of Wi, W2, N3 and W4 xs an ionic hydrophilxc group by itself 
or has an ionic hydrophilic group as a- substituent, 
provided that the counter ion for the ionic hydrophilic 
group is lithium ion; 1, m, n and p each represents an 
integer of 1 or 2; and M represa:its a hydrogen atom, a 
metal element, a metal oxide, a metal hydroxide or a metal 
halide. 

3. The ink as described in 2, wherein the formula 
(X) is represented by the following formula (XX) : 
Formula (XX) : 
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{S(0)q4Z4}a 




{S(0)q2Z2}a 



wherein Zi, Z2, Z3 and Z4 each IndependenUy represen-bs a 
sul>st:xtuted or unstibst:xi::ui:ed alkyl group, a substituted or 
unsubstituted cycloalkyl group, a substituted or • . 
unsubstituted alkenyl group, a substituted or unsubstituted 
aralkyl group, a siabstituted or unsubstituted aryl group or 
a substituted or unsubstituted heterocyclic group, qi, qg, 
qs and q4 each independently represents an integer of 1 or 
2/ aai, a,32, ^33 and a34 each independently represents an 
integer of 1 or 2, M has the same meaning as M in formula 
(I), and at least one of Zi, Z2, Z3 and Z4 has an ionic 
hydrophilic group as a substituent, provided that the 
counter ion for the ionic hydrophilic group is lithium ion. 
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4. The ink as described in 2, wherein the formiila 
(I) is represented by the following formula (III) : 
Formula (III) : 




wherein R2ir R22r ^23 ^d R24 each independently represents a 
hydrogen atom, a substituted or unsoabstituted alkyl group, 
a substituted or unsubstituted cycloalkyl group, a 
substituted or unsubstituted alkenyl group, a substituted 
or unsubstituted aralkyl group, a substituted or 
unsubstituted aarj^l group or a substituted or unsubstituted 
heterocyclic group, Vn, V12, V13 and V14 each independently 
represents a substituted or unsubstituted alkyl group, a 
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substituted or unsubstxtuted cydoalkyl group, a 
substituted or unsubstituted alkenyl group, a substituted 
or unsubstituted aralkyl group, a substituted or 
unsubstituted aaryl group r or a stibstituted or unsubstituted 
heterocyclic group, M has the same meaning as M in formula 

(I) , and at least one of R21, ^22, R23/ R24/ Vn, V12, V13 and 
Vi4 has an ionic hydrophilic group as a substituent, 
provided that the counter ion for the ionic hydrophilic 
group is lithium ion. 

5. The ink as described in 3, wherein in formula 

(II) r qi=q2=q3=<j4=2 . 

6. An ink for ink jetting, conprising the ink 
described in any one of 1 to 5. 

7. An ink jet recording method comprising forming 
an image on an image receiving material using the ink for 
ink jetting described in 6, the image receiving material 
comprising a support having thereon an ink image- receiving 
layer containing a white inorganic pigment particle. 

8. A method for improving ozone gas discoloration 
of an image recorded material, comprising forming an image 
using the ink described in 1 to 6. 
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9. A water-soluble phthalocyanine compound 
repre sen-bed by the following foirmula (IV) : 
Formula (XV) : 

{S{0)q4Z4}a34 




31 



{S(0)q2Z2}a32 



wherein Zi, Z2, Z3 and each independently represents a 
substituted or unsubstituted alkyl group, a substituted, or 
unsubstituted cycloalkyl group, a substituted or 
unsubstituted alkenyl group, a substituted or unsubstituted 
aralkyl group, a substituted or unsubstituted aryl group or 
a substituted or unsubstituted heterocyclic group, qi, c^, 
qa and g4 each independently represents an integer of 1 or 
2, a3i, a.32, SL33 and a34 each independently represents an 
integer of 1 or 2, M has the same meaning as M in formula 
(I) , and at least one of Zi, Z2^ Z3 and Z4 has an ionic 
hydrophilic group as a substituent, provided that the 
counter ion for the ionic hydrophilic group is lithium ion. 
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Best Mode for Carrying Out the Invention: 

The present invention is described in detail below. 
The ink as used in the present invention means a 
coxnposition comprising a coloring material such as dye or 
pigment and a dispersant (e.g., solvent) therefor and is 
suitably used particularly for image formation. 

The water- soltable phthalocyanine compound for use in 
the present invention is characterized by having a specific 
spectral absorption curve (visible absorption spectrixm) and 
having lithium ion as the counter ion for the ionic 
hydrophilic group. 

In order to grasp the relationship between the 
structure of cyanine and various performances such as 
(color) hue, fastness to light and ozone gas, and 
generation of bronze phenomenon, various phthalocyanine 
confounds were synthesized and evaluated on the performance. 
As a result, it has been found that when a phthalocyanine 
compound having a specific spectral absorption curve and 
having lithium ion as the counter cation for the ionic 
hydrophilic group is used, the image can be remarkably 
prevented from generation of a bronze phenomenon without 
impairing the performances such as (color) hue and fastness. 
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The coun1:er cat:! on of the phthalocyanlne compound for 
use ±n the present invention is lithium ion. It is not 
necessary that all counter cations are lithium ion, but the 
counter cation present in a largest proportion must be 
substantially lithitam ion. With such a condition of the 
presence proportion, alkali metal ion (e.g., sodium ion, 
potassium ion) , alkaline earth metal ion (e.g., magnesium 
ion, calcitam ion) , quaternary ammonium ion, quaternary 
phosphonium ion, sulfonium ion or the like can be contained 
as the counter cation. 

As for the kind and proportion of the counter cation 
in the above-described phthalocyanine compound, the 
analysis methods and elements are described in Shin Jikken 
Kagaku Koza 9, Bunseki Kaqaku (Lecture 9. of New Experiment 
Chemistry, Analysis Chemistry ^ compiled by Nippon Kagaku 
Kai, Maruzen (1977) and Dai 4 Han, Jikken Kagaku Koza 15, 
Bunseki (4th Edition^ Lecture 15 of Bscperiment Chemistry, 
Analysis) , compiled by Nippon Kagaku Kai, Maruzen (1991) . 
By referring to these publications, the analysis method can 
be selected and the analysis and determination can be made. 
In particular, the determination can be easily performed by 
an analysis method such as ion chromatography, atomic 
absorption method or induction coupled plasma emission 
analysis method (ICP) . 



20 



wo 03/062323 




•CT/JP03/00371 



The amouxii: of lithium ion in the phthalocyanine 
compound is 50% or more, preferably 60% or more, more 
preferably 80% or more, still more preferably 90% or more, 
with a preferred upper limit of 100%, based on the entire 
counter ion. 

The phthalocyanine conipotmd of the present invention 
having lithium ion as the counter cation may be obtained by 
any method. Examples of the method include (1) a method of 
converting the counter cation into lithium ion from other 
cation using ion exchange resin, (2) a method of depositing 
lithium ion with acid or salt from a system containing 
lithium ion, (3) a method of forming phthalocyanine using a 
raw material, or. synthesis intermediate where the counter 
cation is lithium ion, (4) a method of converting- the ' 
functional group of a phthalocyanine compound using a 
reacting agent where the counter cation is lithium ion, and 
thereby introducing an ionic hydrophilic group, and (5) a 
method of synthesizing a compound where the counter cation 
for the ionic hydrophilic group on a phthalocyanine 
coxopound is silver ion, reacting the compound with a 
lithium halide solution, and r^ioving the precipitated 
silver halide, thereby changing the counter cation to 
lithium ion. 
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Examples of the ionic hydrophilic group in the 
phthalocyanine compound include a sulfo group (-SOa'X^) , a 
carboxyl group (-C02'X*) / a quaternary ammonium group 
(-N*KR*R"X") , an acylsulfamoyl group (-S02N"X*C0R) , a 
sulfonylcarbamoyl group (-C0N"X^S02-R) and a sulfonyl- 
sulfamoyl group (-S02N"X*S02-R) . In the present invention, 
in order to have lithium ion as the counter cation, an 
anionic hydrophilic group must be present. The ionic 
hydrophilic group is preferably a sulfo group or a carboxyl 
group, more preferably a sulfo group. In the parentheses 
above, X* represents a counter ion and R, R' and R" each 
represents a substituent. 

The phthalocyanine compound for use in the present 
invention is a compound where in the spectral absorption ^ 
curve of an aqueous solution thereof, the absorbance ratio 
b/a of the maximum absorbance b in the absorption band of 
660 to 680 xim and the maximum absorbance a in the 
absorption band of 600 to 640 nm is less than 0.8 and the 
counter ion for the ionic hydrophilic group of the 
phthalocyanine compound is lithium ion. 

The absorbance ratio as used in the present invention 
indicates an absorbance ratio obtained under the following 
conditions. That is, the spectral absorption curve of a 
solution obtained by 1,000-fold diluting a 2 wt% aqueous 
solution of phthalocyanine compound with distilled water is 
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determined using a spec'trophotometer according t:o the 
definition of JIS Z8120-86 by selecting the measuring 
temperature from the range of 15 to 30^C and setting the 
measurement cell length to 10 mm. The ratio b/a of the 
maximum absorbance b in the absorption band of 660 to 
680 nm on the determined spectral absorption curve and the 
maximum absorbance a in the absoxrptlon band of 600 to 640 
nm is used as the absorbance ratio. 

The absorbance ratio b/a under the conditions 
specified in the present invention can be easily determined 
by reading the maximum absorbance a at 600 to 640 nm and 
the maximum absorbance b at 660 to 680 nm using the above- 
described spectrophotometer , measurement . cell length and pH 
condition. Incidentally, the distilled water. used for the 
preparation or dilution of the aqueous solution is a 
distilled water at a pH of 5 to 8 • 

The aqueous phthalocyanine compound having a specific 
spectral absorption property value (an absorbance ratio b/a 
value of less than 0.8) is very Important in Improving the 
fastness of the formed image. 

More specifically, the maximum absorbance b in the 
absorption band from 660 to 680 nm and the maximum 
absorbance b in the absorption band from 600 to 640 nm on 
the spectral absorption curve obtained by measuring an 
aqueous solution of a water-soluble phthalocyanine expound 
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usxng a spectrophotometer according to JTS Z8120-86 are 
attributable to the absorption of monomer and the 
absorption o£ aggregate, respectively. The absorbance 
ratio b/a value therebetween participates in the fastness 
of the formed image. The absorbance ratio b/a value is 
preferably from 0.3 to less than 0.75, more preferably from 
0.4 to 0.65. 

The aggregate of water-soluble phthalocyanine 
confound as used in the present invention means an 
aggregate formed by two or more phthalocyanine molecules . 
When the aggregate of phthalocyanine compound is used, 
stability against light, heat and oxidative gas 
(particularly . ozone gas) is remarkably improved as compared 
with the cosqdound .in . the monomolecular dispersion state. 
Furthermore, by the formation of an aggregate, the cyan 
(color) hue in the absorption spectrum (excellent 
absorption property as a cyan dye for image forming 
materials) is greatly changed for the better. 

Whether or not the dye is aggregated can be easily 
determined from the shift of absorption maximum (Xmax) in 
the absorption spectrum as described, for example, in J.D. 
Wright (translated by Taro Eguchi) , Bunshi Kessho 
(Molecular Crystal) , Kagaku Dojin. In general, the 
aggregate is classified into two aggregates, namely, iT*- 
aggregate which shifts to the long wave side, and H- 
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aggregate which shifts to the short wave side. In the 
present Invention, an aggregate is formed by the shifting 
of the absorption maximum to the short wave side and this 
aggregate is used as the water-soluble phthalooyanine 
aggregate . 

The phthalooyanine compound for use in the present 
invention may have any structure insofar as the spectral 
absorption curve of the aqueous solution satisfies the 
rec[uirements of the present invention and the compound 
contains an ionic hydrophilic group having lithium ion as 
the counter cation , however , a compound represented, by 
formula (1) is preferred. 
Formula (1) : 

- . . . {W4}p. 




W2} 
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In formula (I), Ri, R2, Rsr ^5/ Re, R? and Re each 

independen-bly represents a hydrogen atom, a halogen atom, 
an alkyl group, a cycloalkyl group, an alkenyl group, an 
aralkyl group, an aryl group, a heterocyclic group, a cyano 
group, a hydroxyl group, a nitro group, an amino group, an 
alkylamlno group, an alko^ group, an aryloxy group, an 
amldo group, an arylamxno group, a ureido group, a 
sulfamoylamino group, an alkyl thio group, an arylthio group, 
an alkoxycarbonylamlno group, a sulfonamide group, a 
carbamoyl group, a sulfamoyl group, a sulfonyl group, an 
alkoxycarbonyl group, a heterocyclic oxy group, an azo 
group, an acyloxy group, a carbamoyloxy group, a silyloxy 
group, an aryloxycarbonyl group, an aryloxycarbonylamino 
group, an Imido group, a heterocyclic thio group, a 
sulfinyl group, a phosphoryl group or an acyl group and 
each may further have a substituent. 

Ri, R2, Rsr R4/ Rsf Re/ R7 and Re each is preferably a 
hydrogen atom, a halogen atom, an alkyl group, an aryl 
group, a cyano group, an alkoxy group, an amido group, a 
ureido group, a sulfonamide group, a carbamoyl group, a 
sulfamoyl group, a sulfonyl group, an alkoxycarbonyl group 
or a sulfinyl group, more preferably a hydrogen atom, a 
halogen atom or a cyano group, and most preferably a 
hydrogen atom. 
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Wi, W2, W3 and W4 each Independently represents a 
halogen atom, an alkyl group, a cycloalkyl group, an 
alkenyl group, an aralkyl group, an aryl group, a 
heterocyclic group, a cyano group, a hydroxyl group, a 
nitro group, an amino group, an alkylamlno group, an alkoacy 
group, an aryloxy group, an amxdo group, an arylamino group, 
a ureido group, a sulf amoylamino group, an alkyl thio group, 
an arylthlo group, an alkoxycarbonylami.no group, a 
sulfonamido group, a carbamoyl group, a sulfamoyl group, a 
sulfonyl group, an alkoxycarbonyl group, a heterocyclic oxy 
group, an azo group, an acyloxy group, a carbamoyloxy group, 
a silyloxy group, an aryloxycarbonyl group, an 
aryloxycarbonylamino group, an imido group, a heterocyclic 
thio group, a sulfinyl group, a phosphoryl group, an acyl 
group, a sulfonylsulfamoyl group or an acylsulfamoyl group 
and each may further have a substituent. 

Wi, W2, W3 and W4 is preferably an acyl group having 
from 2 to 12 carbon atoms, an acyloxy group having from 2 
to 12 carbon atcmis, a carbamoyl group having from 1 to 12 
carbon atoms, an alkyloxycarbonyl group having from 2 to 12 
carbon atoms, an aryloxycarbonyl group having from 7 to 18 
carbon atoms, a cyano group, a nitro group, an 
alkylsulfinyl group having from 1 to 12 carbon atoms, an 
arylsulflnyl group having from 6 to 18 carbon atoms, an 
alkylsulfonyl group having from 1 to 12 carbon atoms, an 
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arylsulfonyl group having from 6 -to 18 carbon atoms, a 
sulfamoyl group having from 0 to 12 carbon atoms, an 
halogenated alkyl group having from 1 to 12 carbon atoms, a 
halogenated alkyloxy group having from 1 to 12 carbon atoms, 
a halogenated alkyl thlo group having from 1 to 12 carbon 
atoms, a halogenated aryloxy group having from 7 to 18 
carbon atoms, an aryl group having from 7 to 18 carbon 
atoms, or a 5-, 6-, 7- or 8-membered heterocyclic group 
having from 1 to 18 carbon atoms and containing a nitrogen 
atom, an oxygen atom or a sulfur atom.. 

Wi, W2, W3 and W4 Is more preferably an alkylsulfonyl 
group having from 1 to 12 carbon atoms, an arylsulfonyl 
group having from 6 to 18 carbon atoms or a sulfamoyl group 
having from 0 to - 12< carbon atoms . 

Wi, W2, W3 and W4 Is* still more preferably an 
alkylsulfonyl group having from 1 to 12 carbon atoms or a 
sulfamoyl group having from 0 to 12 carbon atoms, and most 
preferably an alkylsulfonyl group having from 1 to 12 
carbon atoms. 

At least one of the groups represented by Wi, W2, W3 
and W4 Is an Ionic hydrophlllc group by Itself or has an 
Ionic hydrophlllc group as a substltuent. 
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Exazoples of -bhe Ionic hydrophilxc group as a 
substxtuent include a sulfo group ^ a carboxyl group, a 
quaternary ammonium group, an acylsulfamoyl group, a 
sulfonylcarbamoyl group and a sulfonylsulfamoyl group. 
Among these, preferred are a carboacyl group, a sulfo group 
and a sulfonylsulfamoyl group, more preferred is a sulfo 
group. The coimter cation for the ionic hydrophilic group 
is lithium ion. 

1, m, n and p each independently represents an 
integer of 1 or 2 preferably satisfying 4^1+m+n+p<8, more 
preferably 4^1+m+n+p^6, and most preferably each is 1 
(l=m=n=p=l) . 

M represents a hydrogen atom, a metal element, a 
metal oxide, a metal hydroxide or a metal halide. 

M is preferably a hydrogen atom, a metal atom such as 
Li, Na, K. Mg, Ti, 2r, V, Nb, Ta, Cr, Mo, W, Mn, Fe, Co, Ni, 
Ru, Rh, Pd, OS, Ir, Pt, Cu, Ag, Au, Zn, Cd, Hg, Al, 6a, In, 
Si, Ge, Sn, Pb, Sb and Bi, a metal oxide such as VO and GeO, 
a metal hydroxide such as Si (OH) 2, Cr(OH)2 and Sn(OH)2, or a 
metal halide such as AlCl, SiCl2, VCl, VCI2, VOCl, PeCl, 
GaCl and ZrCl, more preferably Cu, Ni, An or Al, and most 
preferably Cu. 

Zn the phthalocyanine compound represented by formula 
(I) , the phthalocyanine ring <Pc) may form a dimer (for 
example, Pc-M-L-M-Pc) or a trimer through a divalent 
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linking group (L) and the plurality of M's may be the same 

or different. 

The divalent linking group represented by L is 

preferably an oxy group a thio group a carbonyl 

group -CO-, a sulfonyl group -SO2-/ an imino group -NH-, a 

methylene group -CH2- or a group fozmed by combining two or 

more of these groups. 

Those substituents Ri, R2/ Rs/ ^4/ Rsf ^6/ R?/ Rs/ '^Xf 

W2, W3 and W4 each may further have the following 
substituent if it is a group which can further have a 
substituent . 

Examples of the substituent which is further 
substituted include a halogen atom (e.g., chlorine,, 
bromine) , a linear or branched alkyl group having from 1 to 
12 carbon atoms, an aralkyl group having from 7 to 18 
carbon atoms, an alkenyl group having from 2 to 12 carbon 
atoms, a linear or branched alkynyl group having from 2 to 
12 carbon atoms, a cycloalkyl group having from 3 to 12 
carbon atoms, which may have a side chain, and a 
cydoalkenyl group having from 3 to 12 carbon atoms, which 
may have a side chain, more specifically an alkyl group 
(e.g., methyl, ethyl, propyl, isopropyl, tert-butyl, 2- 
methanesulf onylethyl , 3-phenoxypropyl, trif luoromethyl , 
cyclopentyl) , an aryl group (e.g., phenyl, 4-tert- 
butylphenyl, 2,4-di-tert-amylphenyl) , a heterocyclic group 
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(e.g., imldazolyl, pyrazolyl, triazolyl, 2-furyl, 2-thienyl, 
2-pyrimidinyl, 2-benzothiazolyl) , a cyano group, a hydroxy 1 
group, a ni-bro group, a carboxy group, an amino group, an 
alkyloxy group (e.g. , me-thoxy, ethoxy, 2-methoxye'bhoxy , 2- 
methanesulf onylethoxy) , an aryloxy group (e.g., phenoxy, 2- 
met;hylphenoxy, 4-tert-butylphenoxy , S-niteoplienoxy, 3— tert- 
butyloxycarbamoy Iphenoxy , 3-me1^hoxycarbamoyl) , 
an acylamlno group (e.g., acetamido, benzamido, 4- (S—ber-b- 
bu'byl-4-hydroxyphenoxy)butanamido) , an alkylamino group 
(e.g., methylamino, bu-bylamlno , dlebhylamino , methylbutyl- 
amlno) , an anllino group (e.g. , phenylamlno , 2-chloro- 
anxlino) , a ureldo group (e.g., phenylurexdo , mebhylureldo , 
N,N-dibutylureido) , a sulf amoylamino group (e.g. , N,N- 
dipropylsulfamoylamlno) an alfcylbhio group (e.g. , ' 
methyl thlo, octylthio, 2-phenoxyethylthio) , an aarylthxo 
group (e.g. , phenyl thio, 2-butoxy-5-tert-octylphenylthio, 
2-carboxyphenylthlo) , an alkyloxycarbonylamino group (e.g., 
methoxycarbonylamxno) , a sulfonamxdo group (e.g., methane- 
sulfonamxdo, benzenesulf onamxdo , p-boluenesulfonarnxdo) , a 
carbamoyl group (e.g. , N-ethylcarbamoyl , N,N-dxbutyl- 
carbamoyl) , a sulfamoyl group (e.g., N-ethylsulf amoyl , N,N- 
dipropylsulf amoyl , N,N-diethylsulf amoyl) , a sulfonyl group 
(e.g. , methanesulf onyl , octanesulf onyl , benzenesulf onyl, 
toluenesulf onyl) , an alkyloxy carbonyl group (e.g., 
mebhoxycarbonyl , bubyloxy carbonyl) , 
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a heterocyclic oxy group (e*g., 1 -phenyl tetrazol~5-oxy, 2- 
tetrahydropyranyloxy) , an azo group (e.g., phenylazo, 4- 
methoxyphenylazo, 4-pivaloylaminophenylazo, 2-hydroxy-4- 
propanoylphenylazo) , an acyloxy group (e.g., acetoxy) , a 
carbamoyloxy group (e.g., N-methylcarbamoyloxy^ N- 
phenylcarbamoyloxy) , a silyloxy group (e.g., trimethyl- 
silyloxy, dibutylmethylsilyloxy) , an aryloxycarbonylamino 
group (e.g., phenoxycarbonylamino) , an ixaxdo group (e.g., 
N-succlnimldo, N-phthalimido) , a heterocyclic thio group 
(e.g., 2-benzothiazolylthio, 2,4-di-phenoxy-l,3,5-triazole- 
6-thio, 2-pyridylthio) , a sulfinyl group (e.g. , . 3-phenoxy- 
propylsulf inyl) , a phosphonyl group (e.g., phenoxy- 
phosphonyl, octyloxyphosphonyl , phenylphosphonyl) , an 
aryloxycarbonyl group (e.g., phenoxycarbonyl) ; an acyl 
group (e.g. ,. acetyl, 3-phenylpropanoyl, benzoyl), an ionic 
hydrophilic group (e.g., carboxyl, sulfo, quaternary 
ammonium, sulf onylsulf amoyl, acylsulf amoyl) , a cyano group, 
a hydroxyl group, a nitro group, a carboxyl group and an 
amino group. 

Examples of the halogen atom represented by Ri, Rs, Rs/ 
B^, Rs, R6/ R7r Rb/ Wi, Wa, W3 and W4 include a fluorine atom, 
a chlorine atom and a bromine atom. 
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The alkyl group represented by Ri, R2/ R3/ R4/ Rs/ Re/ 
R?/ Rs/ Wi, W3 and W4 includes an alkyl group having a 

substituent: and an unsubs1:ituted alkyl group. The alkyl 
group is preferably an alkyl group having from 1 to 12 
carbon atoms excluding the substituent. Examples of the 
substituent include a hydrosqrl group, an alkoxy group, a 
cyano group, a halogen atom and an ionic hydrophilic group. 
Examples of the alkyl group include a methyl group, an 
ethyl group, a butyl group, an isopropyl group, a tert- 
butyl group, a hydroxyethyl group, a methoxyethyl group, a 
cyanoethyl group, a trif luoromethyl group, a 3-sulfopropyl 
group and a 4-sulfobutyl group. 

The cycloalkyl group represented by Ri , R2 , R3 / R4 / R5 / 
Rg, R7, Rs, Wi,HJ2, W3. and W4 includes a cycloalkyl. . group 
having a substituent and an unsubstituted cycloalkyl group. 
The cycloalkyl group is preferably a cycloalkyl group 
having from 5 to 12 carbon atoms excluding the substituent. 
Examples of the substituent include an ionic hydrophilic 
group. Examples of the cycloalkyl group include a 
cydohexyl group. 

The alkenyl group represented by Ri, R2/ Rsf R4/ Rs/ Re/ 
R7, Ra, Wi, Wa, W3 and W4 includes an alkenyl group having a 
substituent and an unsubstituted alkenyl group. The 
alkenyl group is preferably an alkenyl group having from 2 
to 12 carbon atoms excluding the stabstituent . Examples of 
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the subs-kituen-b Include an ionic hydrophilic group. 
Examples of the alkenyl group include a vinyl group and an 
allyl group. 

The aralkyl group represented by Ri, R2r R3, R4, Rs, Rer 
R7, Ra, Wi, W2, W3 and W4 include an aralkyl group having a 
Slabs tituent and an unsubstituted aralkyl group. The 
aralkyl group is preferably an aralkyl group having from 7 
to 12 carbon atoms excluding the substituent. Examples of 
the substituent include an ionic hydrophilic group. 
Examples of the aralkyl group include a benzyl group and a 
2--phenethyl group. 

The aryl group represented by Ri, R2, R3, R4/ Rs^ Rs/ 
R7, "Rsf Wi, W2, W3 and Vf^ includes an aryl group having a 
substituent and an unsubstituted aryl group. The aryl 
group is preferably an aryl group having from 6 to 12 
carbon atoms excluding the substituent. Examples of the 
substituent include an alkyl group, an alkoxy group, a 
halogen atom, an alkylamino group and an ionic hydrophilic 
group. Examples of the aryl group include a phenyl group, 
a p-tolyl group, a p^ethoxjfphenyl group, an o-chlorophenyl 
group and an m- (3 -sulfopropylamino) phenyl group. 

The heterocyclic group represented by Ri, R2, R3/ R4/ 
R5, Re, R?/ Rsr Wi, W2, W3 and W4 includes a heterocyclic 
group having a substituent and an unsubstituted 
heterocyclic group. The heterocyclic group may be each 
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independently a saturated heterocyclic ring or an 
unsaturated heterocyclic ring. Furthermore, the 
heterocyclic group may each independently fosna a condensed 
ring with other ring. The heterocyclic group is preferably 
a 5- or 6-meinbered heterocyclic group. 

Examples of the heterocyclic group represented by Rx, 
R2f R3/ Rs, Re/ R?/ Ra, Wi, W2, W3 and W4 are shown below 

in the form of a heterocyclic ring by omitting the 
substitution site* The substitution site is not limited 
and for example, pyridine may be substituted at the 2- 
position, 3-position or 4-position. Examples of the 
heterocyclic group include pyridine, pyrazine, pyrimidine, 
pyridazine, triazine, cpiinoline, isoquinoline, quinazoline, 
cinnoline, phthalazine, quinoxaline, pyrrole^ benzopyrrole , 
indole, furan, benzofuran, thiophene, benzothiophene, 
pyrazole, benzopyrazole , imidazole, benz imidazole, triazole, 
oxazole, benzoxazole, thiazole, benzothiazole , isothiazole, 
benzisothiazole, thiadiazole, isoxazole, benzisoxazole, 
pyrrolidine, piperidine, piperazine, imidazolidine and 
thiazoline. In particular, aromatic heterocyclic groups 
are preferred. Preferred examples thereof, shown in the 
same manner as above, include pyridine, pyrazine, 
pyrimidine, pyridazine, triazine, pyrazole, imidazole, 
benz imidazole, triazole, thiazole, benzothiazole, 
isothiazole, benzisothiazole and thiadiazole. 
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In the case where the heterocyclic group represented 
by Ri, R2/ R3, R4/ Rs/ Rs/ R7, Rs, Wi, W2, W3 and W4 further 
has a substituent, examples of the substituent include an 
alkyl group (R-) , an alkoxy group (RO-) , an alkylamino 
group (RNH-, RR'N-) , a carbamoyl group (-CONHR) , a 
sulfamoyl group (-SO2NHR) , a sulfonylamino group (-ISIHSO2R) , 
a halogen atom and an ionic hydrophilic group (R and R' 
each represents an alkyl group or a phenyl group and may 
further have an ionic hydrophilic group) . 

The alkylamino group represented by Ri, R2/ Rsf R4/ Rsf 
Rs, R7, Re, Wi, W2r W3 and W4 include an alkylamino group 
having a substituent and an unsubstituted alkylamino group. 
The alkylamino group is preferably an alkylamino group 
having from 1 to 6 carbon atoms excluding the substituent. 
Examples of the substituent include an ionic hydrophilic 
group. Exanrples of the alkylamino group include a 
methylamino group and a diethylamino group. 

The alkoxy group represented by Ri, R2f Rsf R4/ Rs/ Re, 
R7, Rb/ Wi, W2f W3 and W4 includes an alkoxy group having a 
substituent and an unsubstituted alkoxy group. The alkoxy 
group is preferably an alkoxy group having from 1 to 12 
carbon atoms excluding the substituent. Examples of the 
substituent include an alkoxy group, a hydroxyl group and 
an ionic hydrophilic group. Examples of the alkoxy group 
include a methoxy group, an ethoxy group, an isopropoxy 
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group, a methoxyethoxy group, a hydroxyetboxy group and a 
3-carboxypxopoxy group. 

The aryloxy group represen-bed by Ri, R2/ R3/ R4f Rs/ Rs/ 
R7, Rs, Wi, W2, Wa and W4 includes an aryloxy group having a 
Slabs tiliuen-b and an unsiabstituted aryloxy group. The 
aryloxy group is preferably an aa^floxy group having from 6 
^o 12 carbon ai:oms excluding the subs'bi'buen'b . Examples of 
the subs-bituent include an alkoxy group and an ionic 
hydrophilic group. Examples of the aryloxy group include a 
phenoxy group, a p-methoxyphenoxy group and an o- 
methoxyphenoxy group. 

The amido group represented by Ri, R2, R3, R4/ Rsr ^6/ 
R7, Re, Wx, W2, W3 and W4 includes an amido group having a 
substituent and an xuisubstituted amido - group . The amido * 
group is preferably an amido group having from 2 to 12 
carbon atoms excluding the substituent. Examples of the 
substituent include an ionic hydrophilic group. Examples 
of the amido group include an acetamido group, a 
propionamido group, a benzamido group and a 3,5- 
disulfobenzamido group. 

The arylamino group represented by Ri, R2, R3, R4/ Rsf 
Re, R7, Rer Wi, W2, W3 and W4 includes an arylamino group 
having a substituent and an tmsubstituted arylamino group. 
The arylamino group is preferably an arylamino group having 
from 6 to 12 carbon atoms excluding the stsbstituent . 
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ExaxBples of the substl-bueni: include a halogen atom and an 
Ionic hydrophilic group. Excunples of the arylamino group 
include an anilino group and a 2-*chloroanilino group. 

The ureido group represented by Ri, R2, R3/ R4f Rsf Rs/ 
R7, Rs, Wi, W2, W3 and W4 includes a ureido group having a 
sxibstituent and an unsubstituted ureido group. The ureido 
group is preferably a ureido group having from 1 to 12 
carbon atoms excluding the substituent. Examples of the 
substituent include an alkyl group and an aryl group. 
Examples of the ureido group include a 3-methylureido group, 
a 3,3-dimethylureido group and a 3-phenylureido group. 

The sulfamoylamino group represented by Ri, R2, R3, R4, 
R5, Re, R?/ Rs/ Wi, W2, W3 and W4 includes a sulfamoylamino 
group having a* substituent and an unsubstituted sulfamoyl- 
amino group. Exaniples of the substituent include an alkyl 
group. Examples of the sulfamoylamino group include an 
N , H-dipropylsulf amoy lamino group • 

The alkyl thio group represented by Ri, Ra, Rs, R4# Rsr 
Re/ R?/ Rsr Wi, W2, W3 and W4 includes an alkyl thio group 
having a substituent and an unsubstituted alkyl thio group. 
The alkylthio group is preferably an alkylthio group having 
from 1 to 12 carbon atoms excluding the substituent. 
Examples of the substituent include an ionic hydrophilic 
group. Examples of the alkylthio group include a 
methyl thio group and an ethyl thio group. 
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The arylthlo group represented by Ri, R3/ R4f Rs/ 

Re, R?/ Re, Wi, W2, W3 and W4 includes an arylthio group 
having a subs-bi-tuenl: and an unsubstituted arylthio group. 
The arylthio group is preferably an arylthio group having 
from 6 to 12 carbon atoms excluding the substituent. 
Examples of the substituent include an alkyl group and an 
ionic hydrophilic group. Examples of the arylthio group 
include a phenyl thio group and a p-tolylthio group. 

The alkoxycarbonylamino group represented by Ri^ R2/ 
R3, R4/ Rs, Re, R7, Rs, Wi, W2, W3 and W4 includes an 
alkoxycarbonylamino group having a substituent and an 
unsubstituted alkoxycarbonylamino group. The alkoxy- 
carbonylamino group is. preferably an alkoxycarbonylamino 
group having from 2 to 12 carbon atoms excluding the - 
substituent. Examples of the substituent include eui ionic 
hydrophilic group. Examples of the alkoxycarbonylamino 
group include an ethoxycarbonylamino group. 

The sulfonamide group represented by Ri, R2, R3, R4/ 
R5, Re/ R7, Ra, Wi, W3 and W4 includes a sulfonamide 

group having a substituent and an unsubstituted sulfonamide 
group . . The sulfonamide group is preferably an sulfonamide 
group having from 1 to 12 carbon atoms excluding the 
substituent. Examples of the substituent include an ionic 
hydrophilic group. Examples of the sulfonamide group 
include methanesulf onamido , benzenesulfenamido and 3- 
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carboxybenzendsulfonamido . 

The carbamoyl group represented by Ri, R2/ R5# 

Rs/ Rvr Rs/ Wi, W2, W3 and W4 includes a carbamoyl group 

having a substituent and an unsubstituted carbamoyl group. 

Examples of the substituent include an alkyl group. 

Examples of the carbamoyl group include a methyl carbamoyl 

group and a dimethylcarbamoyl group. 

The sulfamoyl group represented by Ri, R2/ Rsf R4/ Rs/ 

Ref R?/ Rs/ Wi, W2, W3 and W4 includes a sulfamoyl group 

having a substituent and an unsubstituted sulfamoyl group. 

Examples of the substituent include an alkyl group and an 
aryl group. Examples of the sulfamoyl group include a 
dimethylsulfamoyl group, a di- (2 -hydroxyethyl) sulfamoyl 
group and a phenylsulf amoyl group . 

The sulfonyl group represented by Ri, Rg^ R3/ R4f Rsr 
Re, R7, Re, Wi, W2, W3 and W4 includes a sulfonyl group 
having a substituent and an unsubstituted sulfonyl group. 
Examples of the substituent include an alkyl group and an 
aryl group. Examples of the sulfonyl group include a 
methanesulf onyl group and a phenylsulf onyl group. 

The alkoxycarbonyl group represented by Ri, R2, Rsr Rir 
R5, Re/ R?/ Rs, Wi, W2, Wa and W4 includes an alkoxycarbonyl 
group having a substituent and an unsubstituted 
alkoxycarbonyl group. The alkoxycarbonyl group is 
preferably an alkoxycarbonyl group having from 2 to 12 
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carbon atoms excluding the substituent . Examples o£ the 
substituent include an ionic hydrcphilic group. Examples 
of the alkoxycarbonyl group include a methoxycarbonyl group 
and an ethoxycarbonyl group. 

The heterocyclic oxy group represented by Ri, Ra, R3/ 
R4/ Rs/ R6/ R?/ Rs/ Wi, W2, W3 and W4 includes a heterocyclic 
oxy group having a substituent and an unsubstituted 
heterocyclic oxy group. The heterocyclic oxy group is 
preferably a heterocyclic oxy group having a 5- or 6- 
meinbered heterocyclic ring. Examples of the substituent 
include a hydroxyl group and an ionic hydrcphilic group. 
Examples of the heterocyclic oxy group include a 2- 
tetrahydropyranyloxy group. 

The azo group represented by Ri, Ra, Rar R4; Rsr ^6/ R7f 
Ra, Wi^ War W3 and W4 includes an azo group having a 
substituent and an unsubstituted azo group. Examples of 
the azo group include a p-nitrophenylazo group. 

The acyloxy group represented by Ri, R2, Rs, R4/ 
Rs, Wir W2, W3 and W4 includes an acyloxy group having a 
substituent and an unsubstituted acyloacy group. The 
acyloxy group is preferably an acyloxy group having from 1 
to 12 carbon atoms excluding the substituent. Examples of 
the substituent include an ionic hydrcphilic group. 
Examples of the acyloxy group include an acetoxy group and 
a benzoyloxy group. 
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The carbamoyloxy group represented by Ri, R2r R3/ Rif 
Rs/ Re/ R?/ Rsf Wi, W2, W3 and W4 includes a carbamoyloxy 
group having a subs'bl'tuen'b and an unsubs'bx'bu'bed 
carbamoyloxy group. Examples of 'bhe subs'biltuent xnclude an 
alkyl group. Examples of the carbamoyloxy group xnclude an 
N-methylcarbamoyloxy group. 

The sxlyloxy group represented by Ri, R2, R3/ R4/ Rsr 
Rer R7f Rsf Wi, W2/ W3 and W4 includes a sxlyloxy group 
having a substituent and an unsubstituted silyloxy group. 
Examples of the substituent include an alkyl group. 
Exanples of the sxlyloxy group include a trimethylsilyloxy 
group . 

The ai^rloxycarbonyl group represented by Ri, Ra, R3, 
R4/ Rs/ R6f Rif Rsf Wi, W2, W3 and W4 includes an 
aryloxycarbonyl group having a substituent and an 
unsubstituted aryloxycarbonyl group. The aryloxycarbonyl 
group is preferably an aryloa^carbonyl group having from 7 
to 12 carbon atoms excluding the substituent. Examples of 
the substituent include an ionic hydrophilic group. 
Examples of the aryloxycarbonyl group include a 
phenoxycarbonyl group. 

The aryloxycarbonylamino group represented by Ri, R2/ 
Rsf ^4/ Rs/ Rs/ R?/ Wi, W2, W3 and W4 includes an 

aryloxycarbonylamino group having a substituent and an 
unsubstituted aryloxycarbonylamino group. The aryloxy- 
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carbonylamino group Is preferably an aryloxycarbonylamino 
group having from 7 -bo 12 carbon atoms excluding the 
subs-bituen-b . Examples of the substltuent Include an ionic 
hydrophilic group. Examples of the aryloxycarbonylamino 
group include a phenoxycarbonylamino group. 

The imido group represented by Ri, R2, R3/ R4/ Rs/ Rsf 
R7, Re, Wi, W2, W3 and W4 includes an imido group having a 
substituent and an unsubstituted imido group. Examples of 
the imido group include an N-phthalimido group and an N- 
succinimido group . 

The heterocyclic thio group represented by Ri, R2, Rsr 
R4, R5, Rs/ R7, Rsf Wi, W2/ W3 and W4 includes a heterocyclic 
thio group having a substituent and an. unsubstituted 
heterocyclic thio group. The heterocyclic thio group 
preferably has a 5- or 6-membered heterocyclic ring. 
Examples of the substituent include an ionic hydrophilic 
group. Examples of the heterocyclic thio group include a 
2 -pyr idyl thio group. 

The sulfinyl group represented by Ri, R2, Ra^ R4/ Rs/ 
R6, R7r ,R8f Wi, W2, W3 and W4 includes a sulfinyl group 
having a substituent and an unsubstituted sulfinyl group. 
Exan^les of the substituent include an alkyl group and an 
aryl group. Exaxnples of the sulfinyl group include a 
phenylsulf inyl group. 
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The phosphoryl group represented by Ri, R2, R3, R4, R5, 
Re/ R?/ Rb/ ^1/ W3 and W4 includes a phosphoryl group 

having a substituent and an unsubstituted phosphoryl group. 
Examples of the phosphoryl group include a phenoxy-- 
phosphoryl group and a phenylphosphoryl group. 

The acyl group represented by Ri, R2/ R3, R4/ Rs/ Rs/ 
R7, Rs, Wi, Ws and W4 includes an acyl group having a 

substituent and an unsubstituted acyl group. The acyl 
group is preferably an acyl group having from 1 to 12 
carbon atoms. Examples of the substituent include an ionic 
hydrophilic group. Examples of the acyl group include an 
acetyl group and a benzoyl group. 

The sulfonylsulfamoyl group represented by Wi,. W2, W3 
and includes a sulfonylsulfamoyl group having a 
substituent and an unsubstituted sulfonylsulfamoyl group. 
The sulfonylsulfamoyl group is preferably a sulfonyl- 
sulfamoyl group having from 1 to 12 carbon atoms excluding 
the substituent. Exanples of the stabstituent include an 
ionic hydrophilic group. Examples of the sulfonylsulfamoyl 
group include a methanesulfonylsulfamoyl group and a 
benzenesulf onylsulf amoyl group . 

The acylsulf amoyl group represented by Wi, W2, W3 and 
W4 includes an acylsulf amoyl group having a substituent and 
an unsubstituted acylsulf amoyl group. The acylsulf amoyl 
group is preferably an acylsulf amoyl group having from 1 to 
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12 carbon a-boms excluding the substitiieni:. Examples of the 
substituent include an ionic hydrophilic group. Examples 
of the acylsulfamoyl group include an acetylsulfamoyl group 
cuid a benzoylsulfamoyl group. 

In the phthalocyanine compound represented by formula 
(I) , the following combination is particularly preferred. 

<i) Ri/ R2/ R3f R4/ Rsf R6, R7 and Re each is 
independently a hydrogen atom, a halogen atom or a cyano 
group, more preferably a hydrogen atom or a halogen atom, 
and most preferably a hydrogen atom. 

(ii) Wi, W2, W3 and W4 each is a sulfamoyl, 
sulfonyl, sulfinyl, sulf onylsulfamoyl or acylsulfamoyl 
group having a substituent, and most preferably a sulfamoyl 
group or a * sulf onyl - group . Furthermore, at least one of Wi*, ' 

and W4 has an ionic hydrophilic group as the 
substituent. In particular, most preferred is the case 
where Wi, W2, W3 and W4 each independently has an ionic 
hydrophilic group as the substituent. The ionic 
hydrophilic group as the substituent is a sulfo group, a 
carboxyl group, a quaternary ammonium group, a 
sulf onylsulfamoyl group or an acylsulfamoyl group, more 
preferably a sulfo group, a sulfonyl sulfamoyl group or an 
acylsulfamoyl group, still more preferably a sulfo group. 
The counter cation of the ionic hydrophilic group is 
lithium ion. 
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(iii) 1, n and p each is independently an integer 
of 1 or 2, more preferably 1. 



oxide, a metal hydroxide or a metal halide, more preferably 
Cu, Ni, Zn or Al, and most preferably Cu. 

The phthalocyanine compotind represented by formula 
(I) has at least one or more ionic hydrophilic group within 
the molecule and therefore, exhibits good solubility or 
dispersibility in an aqueous medium. 

From this viewpoint, the phthalocyanine compound 
represented by formula (I) preferably has at least four or 
more ionic hydrophilic groups within one molecule and at 
least one of the plurality of ionic hydrophilic groups is 
preferably a sulfo group. In particular, a phthalocyanine 
compound having at least four or more sulfo groups within 
one molecule is most preferred* 

As for the combination of preferred substituents in 
the compound represented by formula (I) , a compound where 
at least one of various substituents is the preferred group 
is preferred, and a compound where all substituents are the 
preferred groups is most preferred. 

Among the phthalocyanine compounds represented by 
formula (I) , a phthalocyanine compound having a structure 
represented by the following formula (IX) or (III) is 
preferred. The phthalocyanine compound represented by 



(iv) M is a hydrogen atom, a metal element, a metal 
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formula (II) or (III) of the present invention is described 
in detail below. 
Fozmula (II) : 

{S(0)q4Z4}a34 




{S(0)q2Z2>SL32 
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Formula (II) xs described below. Zx, Z^, Z3 and Z4 
each independen'tlY represents a substituted or unsubsti- 
tuted alkyl group, a substituted or unstibstituted cyclo- 
alkyl group, a substituted or unsubstituted alkenyl group, 
a substituted or unsubstituted aralkyl group, a substituted 
or unsubstituted aryl group or a substituted or unsubsti- 
tuted heterocyclic group, preferably a substituted alkyl 
group, a substituted aryl group or a substituted 
heterocyclic group, most preferably a substituted alkyl 
group . 
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The alkyl group represented by Zi, Z2, Z3 and Z4 has 
the same meaning as the alkyl group represented by Ri to Rb 
and Wi to W4 of foonaula (I) . 

The cycloalkyl group represented by Zi, Z2, Z3 and Z4 
has the same meaning as the cycloalkyl group represented by 
Ri to Re and Wi to W4 of formula (1) . 

The alkenyl group represented by Zi, Z2, Z3 and Z4 has 
the same meaning as the alkenyl group represented by Ri to 
Rs and Wi to W4 of formula (I) . 

The aralkyl group represented by Zi, Z2, Z3 and Z4 has 
the same meaning as the aralkyl group represented by Ri to 
Re and Wi to W4 of formula (I) . 

The aryl group represented by Zi, Z2/ Z3 and Z4 has 
the same meaning as the aryl group represented by Ri to Rs 
and Wi to W4 of formula (I) . 

The heterocyclic group represented by Zi, Z2/ Z3 and 
Z4 has the same meaning as the heterocyclic group 
represented by Ri to Rs and Wi to W4 of formula (Z) • 

<SXf <32/ ga ^nd q4 each independently represents an 
integer of 1 or 2, preferably 2, most preferably 
qi=q2=g3=g4=2 . 

^31, a32/ a33 and a34 each independently represents an 
integer of 1 or 2, preferably 1, most preferably 
a3i=a32=a33=a34=l - 
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M has the same meaning as M In formula (I) . 

A'b leasi: one of Zi, Z2, Z3 and Z4 has an ionic 
hydrophilic group as a subs-bi-buenlu . 

Examples of the ionic hydrophilic group are the same 
as examples of the ionic hydrophilic group in formula (I) , 
and preferred exazrqples are also the same. 

The molecular weight of the phthalocyanine compound 
of the present invention is preferably from 750 to 2,500, 
more preferably from 995 to 2,500, still more preferably 
from 995 to 2,000, particularly preferably from 995 to 
1,800. 

Formula (III) is described below. R21, 1^22 r R23 and R24 
each independently represents a hydrogen atom, a 
substituted or* -unsubs.tituted alkyl group, a substituted -or 
unsubstituted cycloalkyl group, a substituted or 
unsubstituted alkenyl group, a substituted or unsubstituted 
aralkyl group, a substituted or unsubstituted aryl group or 
a substituted or unsubstituted heterocyclic group, 
preferably a hydrogen atom, a substituted alkyl group, a 
substituted aryl group or a substituted heterocyclic group, 
more preferably a hydrogen atom or a stibstituted alkyl 
group, and most preferably a hydrogen atom. 
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Vii, Vi2/ Vi3 and V14 each independently represents a 
substituted or unsubstituted alkyl group, a substituted or 
tinsubstituted cycloalkyl group, a substituted or 
unsubstituted alkenyl group, a substituted or unsubstituted 
aralkyl group, a substituted or unsubstituted aryl group, 
or a substituted or unsubstituted heterocyclic group, 
preferably a substituted alkyl group, a substituted aryl 
group or a substituted heterocyclic group, most preferably 
a substituted alkyl group. 

The alkyl group represented by R21, R22/ ^23/ ^24/ Vn, 
Vi2/ Vi3 and V14 has the same meaning as the alkyl group 
represented by Ri to Re and Wi to W4 of formula (I) • 

The cycloalkyl group represented by R21, R22/ R23/ 1^24/ 
Vix, V12, Vi3 and V14 has the same meaming as the cycloalkyl* ' 
group represented by Ri to Re and Wi to W4 of formula (I) . 

The alkenyl group represented by R21, R22/ ^23 f R24/ Vu, 
Vi2/ Via and V14 has the same meaning as the alkenyl group 
represented by Ri to Re and Wi to W4 of formula (I) » 

The aralkyl group represented by R21/ R22/ Rasf R24/ Vu, 
Vi2f Vi3 and V14 has the same meaning as the aralkyl group 
represented by Ri to Rs and Wi to W4 of formula (I) . 

The aryl group represented by R21, R22r ^23 1 ^za, Vu, 
Vi2f Vi3 and V14 has the same meaning as the aryl group 
represented by Ri to Re and Wi to W4 of formula (I) . 

The heterocyclic group represented by R2if R22/ ^23/ 
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R24f Vii, Vi2, Vi3 and V14 has the same meaning as the 
heterocyclic group represented by Ri to Rs and Wi to W4 of 
formula (1) . 

The heterocyclic ring or a condensed ring thereof 
represented by R21, R22f R23f R24f ^11 f V12, V13 and V14 is 
preferably a 5- or 6-menibered nitrogen-containing hetero- 
cyclic ring (which may further form a condensed ring with 
other ring), provided that when R2if R22r R23r R24f Vn, Vxzr 
Vi3 and Vi4 each independently forms a 6-membered nitrogen- 
containing heterocyclic ring (which may further form a 
condensed ring with other ring) , the number of nitrogen 
atCTi constituting the 6-membered nitrogen-containing 
heterocyclic ring is 1 or 2 (the case where, the number of 
nitrogen atoms constituting the 6-m^sibered' nitrogen- ' 
containing heterocyclic ring is 3 or more, for example, a 
triazine ring, is excluded) . 

Examples of the heterocyclic group represented by R21, 
R22/ R23/ R24r Vii, V12, Vis and V14 are the same as examples 
of the heterocyclic group in formula (I) , and preferred 
examples are also the same. 

In the case where the heterocyclic group represented 
by R21, R22r R23r R24r Vn, V12 , V13 and Vi4 further has a 
substituent, examples of the stibstituent are the same as 
examples of the substituent in formula (1) , and preferred 
examples are also the same. 
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M has the same meaning as M in fozmula (Z) , and 
preferred examples are also the same. 

At least one of R21/ R22/ R24/ ^xxf V12, V13 and V14 

has an ionic hydrophilic group as the substittient. 

Examples of the ionic hydrophilic group and the 
molecular weight of the phthalocyanine coxopound are the 
same as those described above for formula (XX) . 

The phthalocyanine compounds represented by formulae 
(XX) and (IXX) each has at least one ionic hydrophilic 
group within one molecule or have at least one ionic 
hydrophilic group as the substituent and therefore, 
exhibits good solubility or dispersibility in an aqueous 
medium. From this viewpoint, the phthalocyanine compounds 
represented by formulae (IX) cind (IXX) each preferably has 
at least two or more ionic hydrophilic groups within one 
molecule and at least one of the plurality of ionic 
hydrophilic groups is preferably a sulfo group. In 
particular, a phthalocyanine compound having at least two 
or more sulfo groups within one molecule is most preferred. 

The phthalocyanine compound represented by formula 
(II) is preferably a compound having a combination of the 
following (i) to (vi) • 
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(i) Zi to Z4 eaoh independently represents a 
substituted or unsubstltuted alkyl group, a substituted or 
unsubstituted cydoalkyl group, a substituted or 
unsubstituted alkenyl group, a substituted or unsubstituted 
aralkyl group, a stibstituted or unsubstituted aryl group, 
or a substituted or unsubstituted heterocyclic group, more 
preferably a substituted alkyl group, a substituted aryl 
group or a substituted heterocyclic group, still more 
preferably a substituted alkyl group, and most preferably 
an alkyl group having an ionic hydrophilic group as the 
stabs tituent . 

(ii) qi, g^, qa and q4 each independently represents 
an integer of 1 or 2, more preferably 2, most preferably 

(iii) aai, a.32, ass and 3,34 each independently 
represents an integer of 1 or 2, more preferably 1, most 
preferably a3i=a32=a33=a34=l . 

(iv) M is preferably Cu, Ni, Zn or Al, most 
preferably Cu. 



compound is preferably from 750 to 2,500, more preferably 
from 995 to 2,500, still more preferably from 995 to 2,000, 
and most preferably £rom 995 to 1,800. 



(V) 



The molecular weight of the phthalocyanine 
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(vl) The ph-bhaloGsyanine compound represented by 
formula (II) has ai: least: one or more lonxc hydrophilic 
group within the zaolecule and therefore, exhibits good 
solubility or dispersibility in an aqueous medium. From 
this viewpoint, the phthalocyanine compound represented by 
formula (II) preferably has at least two or more ionic 
hydrophilic groups within one molecule and at least one of 
the plurality of ionic hydrophilic groups is preferably a 
sulfo group. In particular, a phthalo^anine compound 
having at least two or more sulfo groups within one 
molecule is most preferred. 

As for the conibination of preferred substituents in 
the compound represented by formula (II) , a compound where 
at least one of various substituents is the- preferred group 
is preferred, a CCTipound where a larger number of various 
substituents are the preferred groups is more preferred, 
and a confound where all substituents are the preferred 
groups is most preferred. 

The phthalocyanine compound represented by formula 
(III) is preferably a compound having a conibination of the 
following (i) to (v) . 

(i) ^zir ^22 f ^23 and R24 each independently 
represents a hydrogen atom, a substituted or unsubstituted 
alkyl group, a substituted or unsubstituted cydoalkyl 
group, a substituted or unsubstituted alkenyl group, a 
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substltu-bed or unsubs-bituted aralkyl group, a stibstx1:ui:ed 
or unstibs-bl-bulied aryl group, or a substituted or 
unsubstxtuted heterocyclic group, more preferably a 
hydrogen atom, a substituted alkyl group, a substituted 
aryl group or a substituted heterocyclic group, and most 
preferably a hydrogen atom. 

(ii) Vii, Vi2f Vi3 and V14 each independently 
represents a substituted or unsubstituted alkyl group, a 
substituted or unsubstituted cycloalkyl group, a 
substituted or unsubstituted alkenyl group, a substituted 
or unsubstituted aralkyl group, a substituted or 
unsubstituted aryl group, or a substituted or unsubstituted 
heterocyclic group, more preferably a. substituted alkyl 
group, a substituted aryl group or a substituted 
heterocyclic group, and most preferably an alkyl group 
having an ionic hydrophilic group as the substituent. 

(iii) M is preferably Cu, Ni, Zn or Al, most 
preferably Cu. 

(iii) The molecular weight of the phthalocyanine 
compound is preferably from 750 to 2,500, more preferably 
from 995 to 2,500, still more preferably from 995 to 2,000, 
and most preferably from 995 to 1,800. 
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(v) 



The phthalocyanxne compound represented by 



formula (1X1) has at least one or more ionic hydrophilic 
group within the molecule and therefore, exhibits good 
solubility or dispersibility in an aqueous medium. From 
this viewpoint, the phthalocyanine compound represented by 
formula (III) preferably has at least two or more ionic 
hydrophilic groups within one molecule and at least one of 
the plurality of ionic hydrophilic groups is preferably a 
sulfo group. In particular, a phthalocyanine compound 
having at least two or more sulfo groups within one 
molecule is most preferred. 

As for the combination of preferred substituents in 
the compound represented by formula (1X1) , a compound where 
at least one . of- various substituents is the preferred group 
is preferred, a compound where a larger number of various, 
substituents are the preferred groups is more preferred, 
and a coiopound where all substituents are the preferred 
groups is most preferred. 

The phthalocyanine compound of the present invention 
is particularly preferably the compound represented by 
formula (XX) where qi=sq2=q3=q4'=2 , namely, the substituent is 
a sulfonyl group. 
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The ph-bhalocyanlne coirtpound represented by formula 
(IV) of the presezi-t inven-blon Is described in detail below. 

Phthalocyanine derivatives conventionally used are a 
xaixture of isomers different in the site to which a 
specific substituent is introduced (depending on the case, 
the number of sites to which introduced) • The compound 
(the compound represented by formula (IV) ; a phthalocyanine 
derivative having a specific structure where specific 
substituents each in a specific number are selectively 
introduced into specific sites) of the present invention is 
a novel compound having a specific structure which has 
heretofore not been isolated and recognized. By virtue of 
the performance brought out from the specific structure, 
this conqpound is very useful -as a water-soluble dye for ink 
jetting, dLmparted with high functionality or as an 
intermediate for the synthesis of the water-soluble dye (a 
system comprising a mixture of isomers each having a 
substituent introduced into a specific site, namely, 
conventional phthalocyanine derivatives, cannot exert the 
objective perfoanaance of high level) , and can be a useful 
intermediate for chemical, medical or agricultural organic 
compounds . 
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Formula (IV) : 



{S(0)q4Z4}a34 




{S(0)q2Z2>a32 



Formula (IV) is described below. 

Zx, Z2 r Z3- and Z4 have the same meanings as Zi , Z2 r Z3 
and Z4 in formula (II) , and preferred exaaxples -bhereof are 
also the same. 

<3E2f ^3 and q4 each independently represents an 
integer of 1 or 2, preferably 2, and most preferably 

&3if &32f SL33 and a34 each independently represents an 
integer of 1 or 2, preferably 2, and most preferably 
asi— a32»a33sa34=l . 

M has the same meaning as M in formula (II) , and 
preferred examples thereof are also the same. 
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A^b leasi: one of Zx, Z2, Z3 and Z4 has an Ionic 
hydrophilxc group as a siabs^ituenl: . 

Examples of the lonxc hydrophilxc group are the same 
as exan^les of the xonxc hydrophilxc group in formula (II) , 
and preferred examples thereof are also the same. 

The molecular weight of the phthalocyanine compound 
represented by formula (IV) is preferably from 750 to 2,500, 
more preferably from 995 to 2,500, still more preferably 
from 995 to 2,000, particularly preferably from 995 to 
1,800. 

In general, it is known to use various phthalocyanine 
derivatives as an ink composition for ink jetting. The 
phthalocyanine derivative represented by the following 
formula (V) sometimes' contains an isomer with respect* to 
the substitution site of the substituent Rn (n=l to 16, R 
simply means a substituent and it is not intended that Rn 
all are the same substituent) (here, Ri to Rie are defined 
as substituents at the Imposition to the 16-position, 
respectively) , which inevitably occurs at the time of 
synthesis, however, these substitution site isomers are not 
distinguished from each other but regarded as the same 
derivative in many cases. Also, in the case where the 
substituent R contains an isomer, these are not 
distinguished but regarded as the same phthalocyanine 
derivative in many cases. 
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Formula (V) : 




The meanring thai: in the phthalocyajiine compound of - 
the present invention, the stznicture is different is 
described by referring to formula (V) . With respect to the 
substituent Rn (n=sl to 16) , when the constituent atom 
species is different, this means that the number of 
substituents is different or that the substitution site is 
different . 

In the present invention, derivatives where the 
structure of the phthalocyanine compound represented by 
formula (I) is different (particularly, in the substitution 
site) are defined by classifying these into the following 
three types. 
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(1) p-Position stibstitution tj^pe: 

(a phthalocyanine compound having specific 
siibs-bituents at the 2- and/or 3-position, the 6- and/or 7- 
position, the 10- and/or 11-position, and the 14- and/ or 
15-position) 

(2) a-Position substitution type: 

(a phthalocyanine compound having specific 
substituents at the 1- and/or 4-position, the 5- and/or 8- 
position, the 9- and/ or 12-position, and the 13- and/ or 16- 
position) 

(3) a,p-Position mixed substitution type: 

(a phthalocyanine compound having specific 
substitutions at the 1- to 16-position without any 
regularity) • 

In the present invention, phthalocyanine compound 
derivatives different in the structure (particularly, in 
the substitution site) are described by using these p- 
position substitution type, a-position substitution type 
and a.p-position mixed substitution type. 

The phthalocyanine derivative for use in the present 
invention can be synthesized by combining the methods 
described or cited, for example, in Shirai and Kobayashi, 
Phthalocyanine -Kaqaku to Kino- (Phthalocyanine -Chemistry 
and Function-) , pp. 1-62, IBC, and C-C. Leznoff and A.B.P. 
Lever, Phthalocyanines - Properties and implications , 
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pp. 1-54, VCH, or methods analogous thereto. 

Phthalocyanlne compounds heretofore reported can be 
synthesized, for example, through sulfonatxon, sulfonyl 
chlorxdation or amxdatxon of an unsubstltuted phthalo- 
cyanlne compound as described in International Patents 
00/17275, 00/08103, 00/08101 and 98/41853 and JP-A-10-36471 . 

In this case, (1) sulfonation takes place at any site 
of the phthalocyanlne nucleus and (2) the number of sites 
sulfonated is difficult to control. 

Accordingly, when a sulfo group is introduced under 
such reaction conditions, the site and number of sulfo 
groups introduced into the product cannot be specified and 
a mixture of those different in the number of substituents 
or in the substitution site inevitably results. > 
If a phthalocyanlne coxopound is synthesized starting 
from such a product, the compound is obtained as a mixture 
containing several kinds of ccHiipounds different in the 
number of stibstituents or in the substitution site because 
the number of sulfamoyl groups substituted or their 
siibstitution sites cannot be specified. 

On the other hand, out of the phthalocyanlne 
cozopounds represented by formulae (I) to (IV) of the 
present invention, for example, the phthalocyanlne compound 
represented by formula (X) can be synthesized by reacting a 
phthalonitrlle derivative represented by the following 
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formula (VZ) and/or a diiminoxsolndollne derlva-bive 
represented by ^he following formula (VXI) wltli a mei:al 
derivative represented by the following formula (VIII) . 
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Also, the phthalocyanine compound represented by 
formula (III) of the present Invention can be synthesized 
by reacting a sodium 4-sulfophthalate represented by 
formula (XX) and a metal derivative represented by formula 

(VII J) to obtain phthalocyanine copper (II) -tetrasodium 
tetrasulf onate, deriving a corresponding sulfonyl chloride 
therefrom and reacting it with an objective amine or 
aniline derivative (for example, when Wi, W2, W3 and W4 are 
Wi: {-S02N(R2i) (Vii) }, W2: {-S02N(R22) (Vi2)}, W3: {-S02N(R23) 

(Vis) } and W4: {-S02N(R24) (V14) }) . 

In formula (VI) and/or formula (VII) , t has the same 
meaning as 1, m, n and p in formula (I) . In formula (X) , 
^1/ W2, Ws and W4 each independently represents Wi: {-'S(0)qi< 
Zi), W2: {-S(0)q2-Z2}, W3: {-S(0)q^-Z3} andW4: {-S(0)q4-Z4} 
in formula (II), and/or W^: {-SO2N (R21) (Vn) } , W2: 

{-S02N(R22) (Vi2)>, W3: {-S02N(R23) (Via)) and W4 : {- 
S02N(R24) (V14) } in formula (III). 
Formula (VIII) : 



wherein M has the same meaning as M in formulae (I) to (IV) , 
Y represents a monovalent or divalent ligand such as 
halogen atom, acetate anion, acetyl acetonate and oxygen, 
and d represents an integer of 1 to 4. 



M-(y)d 
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Examples of the metal derivative represented by 
formula (VIII) include a halide, a carboxylic acid 
derivative, a sulfate, a nitrate, a carbonyl compound, an 
oxide and a complex of Al, Si, Ti, V, Mh, Fe, Co, Ni, Cu, 
Zn, 6e, Ru, Rh, Pd, In, Sn, Pt and Pb. Specific examples 
thereof include copper chloride, copper bromide, copper 
iodide, nickel chloride, nickel bromide, nickel acetate, 
cobalt chloride, cobalt bromide, cobalt acetate, iron 
chloride, zinc chloride, zinc bromide, zinc iodide, zinc 
acetate, vanadium chloride, vanadium oxy trichloride, 
palladium chloride, palladium acetate, aluminum chloride, 
manganese chloride, manganese acetate, acetylacetone 
manganese, lead chloride, lead acetate, indium chloride, 
titanium chloride and tin chloride. 

The amounts of the metal derivative and the 
phthalonitrile compound represented by formula (VI) used 
are preferably, in terms of the molar ratio, from 1:3 to 
1:6. 

The amounts of the metal derivative and the 
diiminoisoindoline derivative represented by formula (VII) 
are preferably, in teams of the molar ratio, from 1:3 to 
1:6. 
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The reaction is usually performed in tiie presence of 
a solven-t. For the solvent, an organic solvent having a 
boiling point of 80^C or more, preferably 130^C or more is 
used. Exanqples thereof include n-amyl alcohol, n-hexanol, 
cyclohexanol , 2 -methyl -1-pentanol , 1-heptanol , 2-heptanol , 
l«-octanol, 2-ethylhexanol, benzyl alcohol, ethylene glycol, 
propylene glycol, ethoxyethanol , propoxyethanol , 
butoxyethanol , dimethylaminoethanol , diethylaminoethanol , 
trichlorobenzene , chloronaphthalene , sulf olane , 
nitrobenzene, quinoline and urea. The amount of the 
solvent used is from 1 to 100 times in mass (i.e., in 
weight) , preferably from 5 to 20 times in mass, the 
phthalonitrile. compound. 

In the reaction, l,8-diazabicyclo[5.4.0]-7-undecene 
(DBU) or ammonium molybdate may be added as the catalyst. 
The amount thereof added is from 0 . 1 to 10 molar times , 
preferably from 0.5 to 2 molar times per 1 mol of the 
phthalonitrile compound and/or diiminoisoindoline 
derivative . 

The reaction t^iqperature is from 80 to 300^C, 
preferably from 100 to 250**C, more preferably from 130 to 
230^C. If the reaction temperature is less than 80°C, the 
reaction rate is extremely low, whereas if it exceeds 300^C, 
decomposition of the phthalocyanine compound may occur . 
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The reac-bion time is from 2 to 20 hours, preferably 
from 5 to 15 hours, more preferably from 5 to 10 hours. If 
the reaction time is less than 2 hours, unreacted raw 
materials remain in a large amoxint, whereas if it exceeds 
20 hours, decomposition of the phthalocyanine compound may 
occur • 

The product obtained by this reaction is treated 
according to the normal after- treating method in the 
organic synthesis reaction and then through or not though 
purification, used as a commercial product. 

The after-treatment must be a treatment of giving 
lithium ion as the counter cation of the ionic hydrophilic 
group • 

More specifically > for example, the product isolated 
from the reaction system can be provided as a commercial 
product without purifying it or after performing operations 
of recrystallization and purification individually or in 
combination, for example, by column chromatography (for 
example, gel permeation chromatography (SEPHADEX™ TtH-20, 
produced by Pharmacia) ) . 

Also, after the completion of reaction, the reaction 
solvent is rooaoved or not r^oved by distillation, the 
product is charged in water or ice and then neutralized or 
not neutralized, and the product isolated can be provided 
as a commercial product without purifying it or after 
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performing operations of recrystalllza-blon and purification 
Individually or in combination, for example, by coltimn 
chromatography . 

Furthermore, after the completion of reaction, the 
reaction solvent Is removed or not removed by distillation, 
the product is charged in water or ice, neutralized or not 
neutralized, and then extracted with an organic sol vent /an 
aqueous solution, and the product extracted can be provided 
as a commercial product without purifying It or after 
performing operations of recrystallization and purification 
individually or in combination by coltonn chromatography. 

The thus -obtained phthalocyanlne compound represented 
by formulae (I) , (II) , (III) and (IV) usually Includes the 
compounds represented by the following formulae (a) -1 to 
(a) -4. These four compounds are isomers different in the 
substitution sites of 6i to 64. 
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The compounds represented by formulae (a) -1 to (a) -4 
are a p-position substitution type compound (a 
phthalocyanine contpound having specific substituents at the 
2- and/or 3-position, the 6- and/or 7-position^ the 10- 
and/or 11-position^ and the 14- and/ or 15-position) and 
utterly different in the structure (substitution site) from 
the a-position substitution type and the a, p-position mixed 
substitution type. This structural feature is very 
insportant for the improvement of fastness. 

In any siabstitution type, the specific substituents 
represented by^ for example, Wi, Wg, W3 and W4 in formula 
(I) are very important for the improvement of fastness. 

Furthermore, the structural feature very important 
for the improv«nent of fastness is a compound where 
specific substituents (Wi, W2/ W3, W4) in a specific number 
are introduced into specific sites (p-position substitution 
type) of a phthalocyanine mother nucleus {for example, in 
the case of a phthalocyanine mother nucleus, at least one 
or more of those specific substituents are contained in 
each pair of (2-position and/or 3-position) , (6-position 
and/or 7-position) , (10-position and/or 11-position) and 
(14-position and/or 15-position) } - 
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As for -the s1:rucf:ural feature of a water-soluble 
phthalocyanxne compound havxng a specific spectral 
absorption property (absorbance ratio b/a<0.8; promotion of 
aggregated state) , it has been found that a compound where 
specific substituents (Wi, W3 and particularly, 

these are an electron-withdrawing group, preferably a 
sulf amoyl group or a sulf onyl group) in a specific number 
are introduced into specific sites (P-position substitution 
type) of a phthalocyanine mother nucleus is a most 
preferred structure in view of fastness and (color) hue of 
the image because the aggregated state is promoted. 

In the present invention, it has been found that when 
the counter cation of the ionic hydrophilic group. is 
lithixim ion, the .solubility in water and a water-miscible 
organic solvent is remarkably ixnproved as compared with 
other cation species. Also in the phthalocyanine coinpound 
satisfying the spectral absorption property of the present 
invention and promoted in the formation of aggregated state, 
when the counter cation is lithium ion, the bronze 
phenomenon can be prevented from occurring on the recording 
material surface without changing the spectral absorption 
property and without impairing fastness and (color) hue of 
the image. 
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The ozone gas resisl^ance referred to in the present 
invention is represented by a resistance against ozone gas 
and includes resistance (fastness) against oxidative 
atmospheres other than ozone gas. That is, the 
phthalocyanine compoiind represented by formula (I) 
according to the present invention is characterized by the 
strong resistance against oxidative gases present in the 
general environment, such as nitrogen oxide mostly 
contained in exhaust gas of automobiles, sulfur oxide 
mostly contained in exhaust from thermal power stations or 
factories, ozone gas generated by a radical chain reaction 
of these gases photochemically caused with solar light, 
photochemical smog abundant in oxygen-nitrogen or oxygen- 
hydrogen radical , and hydrogen peroxide radical generated 
from sites using special chemicals, for exancple, hair 
saloon. Accordingly, in the case where the image life is 
limited by the oxidative deterioration of image, such as 
outdoor advertisement and guide in railroad facility, ozone 
gas resistance can be improved by using the phthalocycUiine 
confound of the present invention as the image-forming 
material . 

Specific examples of the phthalocyanine compound 
represented by formula (X) of the present invention are set 
forth in the following tables (Compounds 101 to 215) , 
however, the phthalocyanine conipound of the present 
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invention is not limited thereto. 

In Tables, specific examples of each pair of (R1R4) r 
(R2R3) , (RsRa) i (RsR?) , (R9R12) / (RxoRii) / (RiaRie) and (R14R15) 
are independently shown in an irregular order. 
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N— N 

IM 111 
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H,H 
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H, 
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[Table 6] (continued l) 
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[Table 6] (continued 2) 
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[Table 8] 



Compound 


136 


137 


M 


Cu . 


Cu 


R1.R4 




H,H 


R2,R3 


-SOaNH-^^ 

SOsLi 


SO3U 


Rs/Rb 




H,H 


Rs/ R? 


SOsLi 


SOsLi 


R9/ R12 




H,H 


Rior Rii 


SOsLi 


H, 

S03LI 


R13/R16 


H,H 


H, H 


Rl4/ Rl5 


SOsLi 


-SOaNHH^^ 

SO3U 



84 

SUBSTITUTE SHEET (RULE 26) 



wo 03/062323 PCT/JP03/00371 




[Table 8] (contmued l) 



Compound 


138 


139 


M 


Cu 


Cu 


R1/R4 


H,H 


H,H 


R2/R3 


H, 

CH3O 
— S02NH-^ 

SOsLi 


H, 

— S02NH-(( 

SOgLi 


Rs/Rb 




H,H 


R6/R7 


CH3O 
— S02NH-4~^ 

SOsLi 


— S02NH-^^~^CI 
SOsLi 


Rg/ R12 


H,H 


H,H 


Rio/ Rii 


-S02NH\^ 

SOsLi 


— S02NH-^^~^CI 
SOaLi 


R13/R16 


H,H 




Ri4/ Ris 


H,. 

SO3U 


-^S02NH"<^ ^Cl 

sOsLr 
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[Table 8] (continued 2) 



Compound 


140 


141 


M 


CU 


Cu 


Ri, R4 


H,H 


H/H 


R2^R3 


— SO2NH-4 V-OC2H4OCH3 
SOaLi 


— S02NH\^>— N p 
SOsLi 


RsfRs 


H,H 


H,H 


Re/R? 


H, 

— SOaNH-^^"^— OC2H4OCH 3 
SOgLi 


— S02NH-^^>-N^ p 

\ 

SOaLi 


R12 


H,H 


H,H 


Rio/ Rii 


— S02NH-^^~^OC2H40CH3 
SO3LI 


-so2NH-^Q>-n( )o 

SOsLi 


R13/R16 


H,H 


H,H 


R14/R15 


— SOjNH-^^^^— OC2H4OCH3 
SOsLi 


-SOaNH-^^N^O 
SOsLi 
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[Table 8] (continued 3) 



Compound 


142 


143 
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Cu 


Cu 


Ri,R4 


H,H 


H,H 


Rzr R3 


— SOgNHH^ ^SOaLi 


— SO2NH-4 V- SO3U 

CI 
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H,H 


H,H 


Rfi/Ri 


— SOgNH-^^ ^SOsLi 


— SOzNH-*^ ^— SOgLi 

( 
CI 


Rg^ R12 


H, H 


H/H 


Rio/ Rii 


H, 

— S02NH-<^ ^SOsLi 


H, 

— SOzNHH^^ ^>— SOgLi 

\ 
CI 


Rl3/ R16 


H,H 


H,H 


Ri4/ Ris 


H, 

— S02NH-<^ ^SOaLi 


— S02NH-<( )>— SO3LI 
CI 
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Compound 
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Cu 
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— SOoNH-^ />— SO3U 
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H, H 
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— SOaNH-^j^ SO3U 
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H, H 




Rio/ Rii 


— SOzNHH^^ V-SOgLi 


H, 

— SOzNH-^^ SOaLi 

NHCO— d /) 


Rl3/ R16 




H,H 


Rl4/Rl5 


— SOzNH-^^— SOgLi 
CI 


— SOaNH-^^ SOaLi 

IMHCO— ^ \ 
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[Table 9] 



Compound 


146 


147 


M 
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H,H 




— SOjNH-^^ ^OsU 


— S02WH-^^~^ SOjUi 

NHSOj-^^ 

SO3U 


Rs/Rb 


H,H 


H,H 


Re/R? 


— SOjNH-^^ .SOjU 

NHSOj-^^ 


— SOzNH-^^ SO3U 

NHSO 2^ ^ 

SO3U 


R9/R12 




H,H 


Rio/Rii 


— SOaNH-^^ SO3U 

NHS02-^ ^ 


H, 

NHSO 9-^ 

2 >^ ^ 

SO3U 


R13/R16 


H,H 


H,H 


R14/R15 


— SOjNH-^^ SO3U 

NHS02-^Q> 


— S02NH-<^^ SO3LI 

NHS02hQ> 

SOsLi 
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Compound 


148 


149 


M 


Cu 


Cu 






H,H 


R2.R3 


— SOzNH-^^ 
UO3S 


H3C 

— SOaNH-^^))— SOaLi 
H3C 


Rs/Rb 


H,H 




R6/R7 


H, 

UO3S 


H, 

H3C 

— SOaNHH^^ ^SOjLi 

) 

H3C 


R9/ R12 




H,H 


Rio/ Rii 


— S02NH-{^ 

UO3S 


HaC; 

— SOaNH-^ ^SOaLi 
H3C 


Rl3/ R16 




H,H 


Rl4 / Rl5 


H, 

LiOaS 


H, 

H3C 

— SOgNH-^ V-SO3LI 
H3C 
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[Table 9] (continued 2) 



Compound 


150 


151 








Ri,R4 




H,H 




H, 

SO^H-Q 

SOjLi 


SO,LI 

SOgLi 


Rsf Rs 
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R6,R7 


— SOjNH-^j^ SO3U 

SO3U 


SOaLi 

— SO,NH-4 i^SO,NH-^ /> 

SOgLi 


R9/ R12 




H, H 


Rio/ Rii 


-SOjNH-^^ /— 

so,u 


^SOjLI 

— S02NH-<( >-S<^NH-4J^ 

SO3U 


Rl3f R16 


H, H 


H,H 


Rl4f Rl5 


-SOjNHH^^ SO3U 
SOjNH-^^ 

SOgU 


SQjLi 

-SOjNH-^^SOjNH-^J 

SO3U 
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[Table 9] (continued 3) 



Compound 
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Cu 
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H,H 


H,H 
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SOjNHhQ 

/=\ ^SOjLI 

-SO.NH^ SO3U 

S02NH-4^ 

— ^sojU 


H, 

— SOgNH-^^ SO3LI 


Rs/Ra 






Re. R7 


^SOjLI 


— S02NH-^ ^ SO3L.I 
SOaNH-/"^ 


R9 / Rx2 


H,H 




Rio/ Rii 


H, 

/=\ — ^S(^l 
-SO^H^ _^S03U 

— ^SpsU 


H, 

— SOgNH-^^ SO3U 

^SOsU 


Rl3/ R16 


H,H 


H,H 


Rl4 / Rl5 


H, 

SO^H-Q 

S03U 

SO^H-^ 

— ^SQsU 


— SOaNH-^ ^ SO3LI 
SOzNHhQ) 

^SOgLl 
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[Table 9] (continued 4) 



Compound 


154 


155 


M 


Cu 


Cu 


Rif R4 


H, H 


H/H 


R2/R3 


H, 

-SOaNH-^ S03Li 

^SOgLi 


S02NH(CH2)2S03Li 


Rs/Rs 


H,H 


H,H 


R6/R7 


-SO^NH-^ S03Li 
— ^SOaU 


H, 

S02NH(CH2)2S03U 


R9/ R12 


H,H 


H,H 


Rio/ Rii 


H, 

-SOaNH-^ SO3U 
SOaWH-^^ 


— S02NH^Q> 

S02NH(CH2)2S03Li 


R13/R16 




H,H 


Rl4/ Rl5 


-SO,NH-^ S03Li 


— S02NH-(^^ 

S02NH(CH2)2S03Li 
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[Table 10] 



^ (J ILI^ L/ LI 1 1 U 


1 ^ 
±00 


1 

J. Q / 


M 


Cu 


Cu 


Ri, R4 


H,H 


H,H 


R2/ R3 


— SOaNH-^l^— S02NHPH2)3S03LI 


0U21M li ii2 J40 1 


Rs/Rb 


H,H 




Re / R7 


— SOzNH-^^^— SOaNHCChfehSOsLi 


S02NH(CH2)4S03U 


R9/ R12 






Rio/ Rii 


— S02NH-\\ S02NH(Cn2l3503U 


^^^^ t / \ 

— SOaNH-^^ 

S02NH(CH2)4S03U 


Rl3/ R16 




H,H 


Rl4f Rl5 


— S02NH-^^-S02NH(CH2)3S03Li 


H, 

-SOaNH-^^ 

S02NH(CH2)4S03U 
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[Table 10] (continued l) 



Compound 


158 


159 


M 


Cu 


Cu 


Ri/ R4 


H,H 


H,H 


R2/ R3 


SO2CH3 
— S02NH-<( )>— SOaLi 


— SOaNH-^^ ^SOgCHa 


R5/R8 


H,H 




R6/R7 


H, 

SO2CH3 
— SOaNH-^ V-SO3LI 


H, 

SOjLi 

— SOgNH-^ V-SO2CH3 


R9/ R12 


H,H 


H,H 


Rio/ Rii 


H, 

SO2CH3 
— SOzNH-^^ ^SOsLi 


H, 

— S02NH-<( ^SOgCHa 


Rl3^ R16 


H,H 


H,H 


R14/R15 


H, 

SO2CH3 
— SOzNH-^^ ^SOaLI 


H, 

SO3LI 

— SOgNH-^ ^SOzCHg 



86/1 

SUBSTITUTE SHEET (RULE 26) 



wo 03/062323 PCT/JP03/00371 




[Table 10] (continued 2) 



Compound 


160 


161 


M 


Cu 


cu 


Ri,R4 


H,H 


H,H 


R2/R3 


— SOaNH-^^ )>— SO3U 


SOsLi 
— SOaNH-^ ^-Cf^ 


Rs/Rs 


H,H 


H,H 




CN 

— S02NH-(( ^SOsLl 


H, 

SOaLi 

) V 

— SO2NH-4 />— CN 


R9,Rl2 


H,H 


H,H 


Ri ft * Ri 1 


— SOaNH-^^ ^SOgLi 


H, 

)=\ 

— S02NH-<\^ ^—C^ 


Rl3/ R16 


H,H 


H,H 


Rl4/ Rl5 


%\ 

— S02NH-{^ ^SOaLi 


H, 

SOsLi 
— SOaNH-^ 
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[Table 10] (continued 3) 



Compound 


162 


163 


M 


Zn 


Ni 


R1/R4 


H, H 




R2^ R3 


SOsLi 


— S02-^j^ SO3U 
NHS02-^j> 


Rs/Rs 




H,H 


Rs^Rt 


— SOaNH-^ )> 

SOsLi 


-SOa-^]^ SO3U 


R9/R12 


H, H 


H,H 


Rio/Rii 


M 

SO3U 


H, 

— S02-<^^ SO3U 


Rl3/ R16 




H,H 


R14/R15 


— SOaNHH^I^ 

SOsLi 


-SOzH^^ SOaLi 



86/3 

SUBSTITUTE SHEET (RULE 26) 



wo 03/062323 ^PCT/JP03/00371 

# • 

[Table 10] (contiaued 4) 



Conqpound 


164 


165 


M 


Cu 


Cu 


Ri, R4 


H, CI 


H, SO2CH3 


R2/R3 


H, 

SO3U 


-S02NH-<( } 

\ 

SOgLi 


Rsf Re 


H, CI 


H, SO2CH3 


R6/R7 


— SOjNh/^ 

SOaLi 


H, 

— SOzNH^ ^ 

SOsLi 


Rsf R12 


H, CI 


H, SO2CH3 


Rio/Rii 


H, 

— S02NH-<r^ 

\ 

SOgLi 


SO3U 


R13/R16 


H, CI 


H, SO2CH3 


Rl4f Rl5 


— SOaNH-^^ 

SOsLi 


SOsLi 
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[Table 12] 



Compound 


171 


172 


M 


Cu 


Cu 




H,H 


H,H 


R2/R3 


— S02(CH2)20(CH2J2S03U 


— SOaNH-CCHJs-N 

0 ^SOaU 


Rs/Rs 


H,H 


H,H 


R6/R7 


— S02(CH2)20(CH2)2S03U 


— S02Nff(CH2)3-N 

C2H40-[r-^ 7 


R9/ R12 


H,H 


H,H 


Rio/ Rii 


H, 

— S02(CH2)20(CH2)2SQ3U 


-SOjNHiCHds-N >^ 

C«H.O— n— ^ 

0 ^SOjU 


Rl3/ R16 


H;.H 


H,H 


R14 / Ris 


H, 

— S02(CH2)20(CH2)2SQ3U 


-S02NH-(CH2)s-N 

0 ^SOjU 
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[Table 12] (continued l) 



Compound 


173 


174 


M 


Cu 


Cu 


Ri, R4 


H,H 




R2,R3 


H, 


S02t(CH2)20]3(CH2)2S03Li 


Rs/ Rs 


H,H 


H, H 


R6/R7 


— S02HCH2)20l2(CH2)2S03Li 


— S02[(CH2)20]3(CH2)2S03Li 


R9/ R12 


H,H 


H,H 


Rio/ Rii 


— SOaHCtyaOyCHghSOaLi 


— S02l(CH2)20l3(CH2)2S03Li 


Ri3/ Rie 






Ri4/ Ris 


— S02[(CH2)20]2(CH2)2S03Li 


H, 

— S02[(Cli2)20]3(CH2)2S03LI 
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Compound 


175 


M 


Cu 


Rif R4 




R2/R3 


H, 

— S02NH-(CH2)3-N 

CzHaSOsLI 


R5/R8 


H,H 


Rg/Rt 


H, 

— S02NH-{CH2)3-N 

C2H4S03Li 


R9f R12 


H,H 


Rio/Rii 


— S02NH-(CH2)3-N 

C2H4S03Li 


R13/R16 


H,H 


Ri4/ Ris 


p2H4S03Li 

— S02NH-(CH2)5-INj 

C2H4SO3U 



88/2 

SUBSTITUTE SHEET (RULE 26) 



wo 03/062323 ^PCT/JP03/00371 




[Table 13] 



Compound 


176 


177 


M 


Zn 


CU 


Ri#R4 




H,H ■ 


R2/R3 


C2H4S03Li 
— S02lSIH(CH2)5-N 


P2H4OH 
— S02NH-(CH2)$-N 

(CH2)3S03Li 


R5, Ra 


H,H 


H,H 


R6/R7 


H, 

— S02NH-(CH2)3-N 

C2H4S03Li 


— S02NH-(CH2)5-N 

(CH2)3S03U 


R9 f R12 


H^H 


H,H 


Rio^ Rii 


— S02NH-(CH2)3-N 

C2H4S03Li 


— S02NH-(CH2)3-N 

(CH2)3S03Li 


Rl3^Rl6 


H,H 


H,H 


Rl4 / Rl5 


H, 

p2H4S03Li 
— S02NH-(CH2te-N 

C2H4S03Li 


H, 

C2H4OH 

— S02NH-(CH2)4-N 

(CH2)3S03Li 
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[Table 13] (contimued l) 



Compound 


178 


179 


M 


CU 




Rif R4 




H,H 


Rzr R3 


H, 

— S02NH-(CH2)3-0-A ^-SOaLi 

\ V 


(CH2)4S03Li 
— SO^NH-fCH^^T— N C0H4OH 
(CH2)3-N 

C2H4OH 


Rsf Rb 




H,H 


R6/R7 


— SOzNHiCHah-O— SO3U 


(CH2)4S03Li 
— S02NH-(CH2)5-N C2H4OH 
(CH2)3-N 

C2H4OH 


R9/ R12 




H,H 


Rio/ Rii 




H, 

(CH2)4S03U 

— S02NH-(CH2)3-N C2H4OH 

(CH2)3-N 

C2H4OH 


R13/R16 


H,H 


H,H 


R14/R15 


— S02NH-(CH2)3-0— SOaLi 


(pH2)4S03Li 

— S02NH-(CH2)j-N C2H4OH 
(CH2)3-N 

C2H4OH 
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[Table 13] (contiaued 2) 



Compound 


180 


M 


Cu 


R1/R4 




is.2f K3 


— S02NI+(CH2)3-S03U 


Rs/ Re 




R6/R7 


— SO2NH (CHzJa-SOgLi 


R9/ R12 




RiOf Rii 


H, 

— SO2N l+(CH2)3-S03Li 


Rl3f Rl6 




Rl4 / Rl5 


H, 

— SOzNI+CCHzya-SOgLi 
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Confound 



181 



182 



M 



Cu 



Cu 



H,H 



H,H 



R2/R3 



H, 




CH, 



Br 



N 



— SO2NH N 



— SOaNH" n'"^ 



S03LI 



Rs/Re 



H,H 



Re/R? 



-SO2NH N' 



CH, 



LiOgS 




SO3U 



— SOaNH'^N' 

SOgLi 



Rg, R12 



H,H 



Rio/Rii 



H, 



— SOgNH N 



.CH3 



Brv 



UO3S 




SOsLi 



— SO2NH N 

V 



S03U 



R13/R16 



H,H 



Ri4 / Ris 



H, 




.CH3 



H, 



Brv 



— SO2NH N 

Li03S-^ 



— SO2NH n'*^ 



V 



SOsLi 
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[Table 14] (continued l) 



Compound 


183 


184 


M 


Ni 


CU 






H,H 


Rz^Ra 


— SO2NH n' 

'A. 


H, 

— SO2NH n' 




SOgLi 


S03U 


Rs/Ra 




H/H 


R6/R7 


H, 

— SO2NH n' 


— SO2NH N' 

CI\Jv^CI 

V 




SOsLi 


SOsLi 


R9^Rl2 




H,H 


Rio/Rii 




— SO2NH N 




S03U 


SOsLi 


R13/R16 




H,H 


Rl4/Rl5 


— SO2NH n' 


— SO2NH n' 

V 




SO3U 


S03LI 
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[Table 14] (continued 2) 



Compound 



185 



M 



Zn 



H/H 



— SO2NH N 




Rs/Rs 



H,H 



R6/R7 



C4H9(t) 



— SO2NH N 



U03S 




SOaLi 



R9/R12 



H,H 



Rio/ Rii 



-SO2IMH IM 




LiOaS SOaLi 



Rl3^Rl6 



Ri4f Ris 



H, 



C4H9(t) 



-SOaNH'^N' 



UO3S 
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[Table 


15] 








Compound 


186 


187 


M 


Cu 


Cu 




H,H 


H,H 




H, 


^Ph 

X\ 

-SO2NH N 




SCH3 

^ N 
-SO2NH n' 

LI03S 


Rs^Re 


H,H 


H,H 


R6/R7 




-SO2NH N 




SCH3 

J/ N 
-SO2NH n' 


R9/ R12 


H,H 


H, H 


RiOf Rii 


H, 


^Ph 

X\ 

-SO2NH N 




SCH3 

//■^ 
^ N 

-SO2NH N' 


Rl3f R16 


H,H 




Rl4/Rl5 


H, 


^Ph 

-SO2NH N 


H, 


SCH3 

^ N 
-SO2NH N' 
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[Table 15] (continued l) 



Confound 


188 


189 


M 


Cu 


Cu 


Ri/ R4 




H,H 


R2/ R3 


— SO2NH s 


N-N 

— S02NH^S^SC2H4S03L1 


Rs/Rs 


H, H 




Re/Ri 


SC2HI4SO3U 

N-/ 
— SO2NH S 


N-N 

— S02NH^S^SC2H4S03Li 


R9/ R12 




H,H 


Rio/Rii 


H, 

.SCaHtSOgLi 
N 

— SO2NH s' 


H, 

N-N 

— S02NH"^S'^SC2H4S03Li 


R13/R16 




H,H 


R14/R15 


SC2H4S03Li 

J£. N 
— SO2NH s' 


N-N 

— S02NH^S^SC2H4S03Li 
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Compound 


190 


M 


Cu 


R1/R4 




R2/R3 


cr^ ki 1 i 

— S02NH''^S'' 


Rs/Re 


H,H 


R6/R7 


— SO2NH 


R9/R12 


H,H 


Rio/ Rii 


^SC2H4S03U 

— SO2NH s" 


R13/R16 


H,H 


Rl4#Rl5 


^SC2H4S03Li 

— SO2NH 
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[Table 17] 



Compound 


196 


197 


M 


Cu 


Cu 


R1/R4 




H,H 


R2 / R3 


— SOjNH-^ y iSOaLi 

N-< /=< 


H, 

/=N 

— SOzNH-^ /) SO3U 

/=< 


Rs^Rb 


H,H 


H,H 


R6/R7 


— SO2NH-4 y SO3L1 

N-A /=\ 


/=N 

— SOzNH-^ } SOaLi 
NHCO— ^ ^ 


R9/Rl2 


H,H 


H,H 


Rio/Rii 


— SOjNH-^ SOgLi 

/=( 


H, 

/=N 

— SO2NH-4 ^ SO3LI 


Rl3f R16 


H,H 


H,H 


Rl4/Rl5 


— S02NH-{ ^ SOsLi 

/=< 
NHSOa-^^ 


H, 

— SO2NH-4. / SOgLi 
NHCO-^ 
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[Table 17] (continued l) 



Compound 



198 



199 



M 



Cu 



Cu 



Ri>R4 



H,H 



H,H 



R2/R3 



-S02NH-<s } 



OH 



SOsLi 



NHCO— ^ ^ 



— SOaNH-^j^N— (CH2)4S03Li 
NC O 



R5/R8 



H,H 



R6/R7 



— SO2NH-4 ^ 



H, 



QH 



SOsLi 



-S02NH-<^^N-(CH2)4S03U 
NC O 



R9/R12 



H,H 



RiOf Rii 



H, 



OH 



NHCO 



SOgLi 



— S02NH-<^^~^N-(CH2)4S03LI 
NC O 



Rl3/ R16 



H,H 



H,H 



Rl4^Rl5 



H, 



N= 



— SO2NH-4 h SOaLi 
NHCO— ^ h 



OH 

— SOaNH-d^ IM-(CH2)4S03Li 
NC O 
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[Table 17] (continued 2) 



Compound 



200 



M 



R1/R4 



CU 



H, SCH3 



R2/R3 



Rs/Re 



C3H7(i) 



— S02NH 1^ 

CI 




CI 
SO3LI 



H, SCH3 



Rsf R? 




CaHrO) 



SOgLi 



R9/ R12 



H, SCH3 



Rio/Rii 




R13/R16 



H, SCH3 



Rl4/ Rl5 




CaHyd) 
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[Table 18] 



Compound 



201 



202 



M 



Cu 



Cu 



R1/R4 



H,H 



R2/R3 



H, 



— SO2N 



UO3S 



H, 




— SO2NH N ^ 



C02U 



R5/R8 



H,H 



H,H 



R6/R7 



R9/R12 



H, 



— SOjN 



UO3S 



H,H 



H, 




— SO2NH N 

Cl>. ^Cl 



M SO3U 




CO2U 



H,H 



Rio/ Rii 



— SO2N 



CH2 
LIO3S 




SO3U 



Rl3^Rl6 



H,H 



Rl4 r Rl5 



— SQzN 



N /=v 
CH2 

UO3S 



-p 



H, 




— SOjNH N 



vN 8O3LI 




CO2U 
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[Table 18] (continued l) 



Compound 



203 



204 



M 



Cu 



Cu 



R1/R4 



H,H 



H,H 



R2/R3 



,SC2H4S03U 



— S02NH 



i \ 




COjLi 



Rsf Rb 



R6/R7 



C2H4SO3U 



-SO2NH 



— SO2NH N 



1.^ 



COzLi 



CO2U 



Rg/^ R12 



H, H 



Rio/ Rii 



H, 



I 

-SOjNH N 



.SC2H4SO3LI 



N 



— SO2NH 
S 



COzLi 



R13/R16 



H,H 



Rl4/ Rl5 



H, 



.8C2H4SO3U 



— SO2NH 



CQ2LI 



C02Li 
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[Table 18] (continued 2) 



Compound 


205 


M 


Cu 




H,H 


R2/ R3 


» J' 1 


Rs/Rs 


H,H 


R6,R7 




R9,Rl2 




RiOf Rii 


H, 


R13/R16 


H,H 


Ri4/ Ris 
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[Table 19] 



Compound 


206 


207 


M 


Cu 


Cu 




H, CI 


H, SCH3 


R2/R3 


^SC2H4S03U 

— SOgNH^N' 

C02Li 


^SC2H4S03U 

COaLi 


Rs/Rb 


H, CI 


H, SCH3 


R6/R7 


^SC2H4S03U 

— SO2NH 

<) 

CO^U 


^SC2H4S03U 

— SOzNH^N' 

COzU 


R9/ R12 


H, CI 


H, SCH3 


Rio^Rii 


Ji 

— SOaNH'^ 

t 


SC2H4S03LI 
C02U 


SC2H4SO3U 

— SO2NH N' 

<) 

COaU 


Rl3/ R16 


H, CI 


H, SCH3 


R14/R15 


^SC2H4S03U 

C02U 


— SO2NH 

c 


,SC2H4S03LI 
CO2U 
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[Table 19] (continued l) 



Compound 



208 



209 



M 



Cu 



Ni 



Ri?R4 



H, CI 



H^H 



R2,R3 



-SO2NI 




SO3U 



-SO2N 



CO2U 



H, CI 



H,H 



R6f R? 



H, 



— SO2NI 



SOsLI 



— SO2NI 



CO2U 



H, CI 



H,H 



Rio/ Rii 



— SO2NI 



SO3U 



— SO2N 



CO2U 



Rl3,Rl6 



H, CI 



Rl4 / Rl5 



— SO2NI 



SO3U 



— SO2N 



CO2U 
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[Table 19] (contiQued 2) 



Compound 


210 


M 


Zn 


R1/R4 


H,H 


R2/R3 


— SO2NH 

COzLi 


R5, Rs 


H,H 


Rs/Rt 


— SO2NH 

COjLi 




H, H 


Rio/ Rii 


H, 

— SO2NH 

C02Li 


Rl3f R16 


H,H 


Ri4/ Ris 


— SO2NH 

C02Li 
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Examples of "blie use of the ph-thalocyanine compound of 



-the present; Invention include a material for forming an 
Image, particularly a color Image. Specific examples 
thereof Include an ink jet recording material which is 
described in detail later, a heat- sensitive tremsfer-type 
image recording material, a pressure-sensitive recording 
material, a recording material using the electro- 
photographic system, a transfer- type silver halide light- 
sensitive material, a printing ink and a recording pen. 
Among these, preferred are an ink jet recording material, a 
heat-sensitive transfer-type image recording material and a 
recording material using the electrophotographic syst^n, 
more preferred is an Ink jet recording material. The 
phthalocyanlne compound of the present Invention can- also 
be applied to a dyeing solution for dyeing various fibers 
of color filter used In solid Image camera element such as 
IiCD and CCD described in U.S. Patent 4,808,501 and JP-A-6- 
35182. 

The compound of the present invention can be adjusted 
to have physical properties suitable for use, such as 
solubility and heat transfer, by the substltuent. 
Furthermore, the compound of the present invention can be 
used in a uniformly dissolved state, a dispersed and 
dissolved state such as emulsif Icatlon dispersion, or a 
solid dispersion state according to the system where the 
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ccmipound is used. 

The Ink for ink jetting comprising the ink of the 
present invention is described below. The ink for ink 
jetting can be produced by dissolving and/ or dispersing the 
above-described phthalocyanine compound in a lipophilic or 
aqueous medium. Preferably, an aqueous medium is used. If 
desired, other additives are contained within the range of 
not impairing the effect of the present invention. 
Examples of other additives include known additives such as 
drying inhibitor (wetting agent) , discoloration inhibitor, 
emulsification stabilizer, permeation accelerator, 
ultraviolet absorbent, antiseptic, fungicide, pH adjusting 
agent, surface tension adjusting agent,- defoaming agent, 
viscosity controlling agent, dispersant, dispersion 
stabilizer, irust inhibitor and chelating agent. These 
various additives are directly added to the ink solution in 
the case of a water-soluble ink. When an oil-soluble dye 
is used in the form of a dispersion, the additives are 
generally added to the dispersion after the preparation of 
a dye dispersion, but may be added to the oil or aqueous 
phase at the preparation. 

The drying inhibitor is suitably used for the purpose 
of preventing occurrence of clogging due to drying of the 
ink for ink jetting at the ink jetting port of a nozzle 
used for the ink jet recording system. 
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The dryxng Inhibx-tor is preferably a waller- soltible 
organic solven-b having a vapor pressure lower than water. 
Specific examples thereof include polyhydric alcohols 
represented by ethylene glycol, proj^lene glycol, 
diethylene glycol, polyethylene glycol, thiodiglycol , 
dithiodiglycol , 2-methyl-l , 3-propanediol , 1,2, 6-hexanetriol , 
acetylene glycol derivative, glycerin and trimethylol- 
propane; lower alkyl ethers of polyhydric alcohol, such as 
ethylene glycol monomethyl (or ethyl) ether, diethylene 
glycol mon^nethyl (or ethyl) ether and triethylene glycol 
monoethyl (or butyl) ether; heterocyclic rings such as 2- 
pyrrolidone , U-methyl-2-pyrrolidone , 1 , 3-diniethyl-2- 
imidazolidinone and N-ethylmorpholine ; sulfur- containing 
coznpounds such as sulfolane, dimethylsulf oxide and 3- 
sulfolene; polyfunctional compounds such as diacetone 
alcohol and diethanolamine ; and urea derivatives . ' Among 
these, polyhydric alcohols such as glycerin and diethylene 
glycol are preferred. These drying inhibitors may be used 
individually or in combination of two or more thereof. The 
drying inhibitor is preferably contained in the ink in an 
amount of 10 to 50 wt%. 

The permeation accelerator is suitably used for the 
purpose of obtaining good permeation of the ink for ink 
jetting into paper. Examples of the permeation accelerator 
which can be used include alcohols such as ethanol. 
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isopropanol, bu-banol, di (i:ri) elihylene glycol monobutyl 
ether and 1,2-hexanediol, sodium latiarylsulfate, sodium 
oleate and nonionic surfactants. A sufficiently high 
effect can be obtained by adding from 5 to 30 wt% of the 
permeation accelerator to the ink. The permeation 
accelerator is preferably used within the amotuit range of 
causing no blurring of printed letter or no print through. 

The ultraviolet absorbent is used for the purpose of 
improving the storability of image. Examples of the 
ultraviolet absorbent which can be used include 
benzotriazole-base compounds described in JP-A-SS-ISSG?? , 
JP--A-61-190537, JP-A-2-782, JP-A-5-197075 and iJP-A-9-34057 , 
benzophenone-base compounds described in iTF-A-46-2784, JP-r 
A-5-194483 and U.S. Patent 3,214,463, cinnamic acid-base 
compounds described in JP-B-48-30492 , JP-B-S 6-2 1141 and JP- 
A-10-88106, triazine-base compounds described in JP-A'-4- 
298503, JP-A-8-53427, JP-A-8-239368, JP-A-10-182621 and 
Japanese Unexamined Published International l^pplication 8- 
501291, compounds described in Research Disclosure No. 
24239, and compounds of absorbing ultraviolet light and 
emitting fluorescent light, so-called fluorescent 
brightening agents represented by stilbene-base compound 
and benzoxazole-base compound. 
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The discolor a1:ion Inhibitor is used for the purpose 
of inqproving the storability of image. Examples of the 
discoloration inhibitor which can be used include various 
organic discoloration Inhibitors and metal coxnplex-base 
discoloration inhibitors. Examples of the organic 
discoloration inhibitor include hydroqulnones , alkoxy- 
phenols, dlalfcoxyphenols , phenols, anilines, amines, 
Indanes , chromans , alkoxyanllines and heterocyclic rings . 
Examples of the metal complex Include nickel complex and 
zinc complex. More specifically, coapounds described In 
patents cited in Research Disclosure , Nos. 17643 (Items 
VII-I to VII-J) , 15162, 18716 (page 650, left column), 
36544 (page 527), 307105 (page 872) and 15162, and 
compounds included in formulae of representative compounds 
and in exemplary cotcpoiiinds described in JP-A-62-215272 
(pages 127 to 137) can be used. 

Examples of the fungicide Include sodium dehydro*-* 
acetate, sodium benzoate, sodium pyridine thlone-1 -oxide, 
ethyl p-hydroxybenzate , l,2-benzlsothiazolin-3-one and 
salts thereof. The ftmglcide is preferably used in the ink 
In an amount of 0.02 to 1.00 wt%. 

As the pH adjusting agent, the above-described 
neutrallzer (e.g., organic base, inorganic alkali) can be 
used. The pH adjusting agent is used for the purpose of 
improving the storage stability of the ink for ink jetting 
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and ±s preferably added to adjust the Ink for Ink jetting 
to a pH of 6 to 10, more preferably to a pH of 7 to 10. 

The surface tension adjusting agent includes nonioniC/ 
cationic and anionic surfactants. Here, the surface 
tension of the ink for ink jetting of the present invention 
is preferably from 25 to 70 xnN/m, more preferably from 25 
to 60 mN/m. Also, the viscosity of the ink for ink jetting 
of the present invention is preferably 30 mPa*s or less, 
more preferably 20 mPa-s or less. Preferred examples of 
the surfactant include anionic surfactants such as fatty 
acid salt, alkylsulfuric acid ester salt, 
alkylbenzenesulf onate , alkylnaphthalenesulf onate , 
dialkylsulfosuccinate, alkylphosphoric acid ester salt, 
naphthalenesulfonic acid formalin condensate and 
polyoxyethylenealkylsulfuric acid ester salt, and nonionic 
surfactants such as polyoxyethylene alkyl ether, 
polyoxyethylene alkylallyl ether, polyoxyethylene fatty 
acid ester, sorbitan fatty acid ester, polyoxyethylene 
sorbitan fatty acid ester, polyoxyethylene allcylamine, 
glycerin fatty acid ester and oa^ethylene oxypropylene 
block copolymer. Also, SURFYNOLS (produced by Air Products 
& Chemicals) , which is an acetylene-base polyoxyethylene 
oxide surfactant, is preferably used. In addition, amine 
oxide- type axnphoteric surfactants such as N,N-dimethyl-N- 
alkylamine oxide are preferred. Furthermore, surfactants 
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described in JP-A-59-157636 (pages (37) to (38)) and 
Research Disclosure , No. 308119 (1989) can be used. 

As the defoaming agent, for example, a chelating 
agent represented by the fluorine- or silicon-containing 
compound and EDTA can also be used, if desired. 

in the case of dispersing the phthalocyanine compound 
of the present invention in an aqueous medium, a colored 
fine particle containing the dye and an oil- soluble polymer 
is preferably dispersed in an aqueous medium as described 
in JP-A-11-286637, JP-A-2001-240763, JP-A-2001-262039 and 
JP-A-2001.-247788 or the phthalocyanine compound of the 
present invention dissolved in a high boiling point organic 
solvent is preferably dispersed in an aqueous medium as 
described in JP-A-2001-262018, JP-A-2001-240763 , JP-A-2001- 
335734 and JP-A-2002-80772 . 

With respect to the specific method for dispersing the 
phthalocyanine compound of the present invention in an 
aqueous medium, the oil-soluble polymer, high boiling point 
organic solvent and additives used, and the amounts thereof, 
those described in the above patent publications can be 
preferably used. Also, the azo compound, which is solid, 
can be dispersed as it is in a fine particle state. At the 
dispersion, a dispersant or a surfactant can be used. As 
for the dispersing device, a simple stirrer, an impeller 
stirring system, an in-line stirring system, a xaill system 
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(e.g., colloid mill, ball mill, sand mill, attritor, roll 
mill , agitator mill) , an ultrasonic wave system and a high- 
pressure emulsification dispersion system (high-pressure 
homogenizer and as the commercially available device. 



Microfluidizer and DeBEE 2000) can be used. The 
preparation method of the ink for ink jetting is described 
in detail, in addition to the above patent publications, in 
jp^A-5-148436, JP-A-5-295312 , JP-A-7-97541 , JP-A-7-82515 , 
jp«A-7-118584, JP-A-11-286637 and JP-A-2001-271003 and the 
contents described in these patent publications can be used 
also for the preparation of the ink for ink jetting of the 
present invention. 

As the aqueous medium, a mixture comprising water as 
the main coxnponent and a water-miscible organic solvent 
added, if desired, can be used. Examples of the water- 
miscible organic solvent include alcohols (e.g., methanol, 
ethanol, propanol, isopropanol, butanol, isobutanol, sec- 
butanol, ter t-butanol , pentanol, hexanol, cyclohexanol , 
benzyl alcohol), polyhydric alcohols (e.g., ethylene glycol, 
diethylene glycol, triethylene glycol, polyethylene glycol, 
propylene glycol, dipropylene glycol, polypropylene glycol, 
butylene glycol, hexanediol, pentanediol, glycerin, 
hexanetriol, thiodiglycol) , glycol derivatives (e.g., 
ethylene glycol monomethyl ether, ethylene glycol monoethyl 



specific examples thereof include Gaulin Homogenizer, 
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ei:her, ethylene glycol monobutyl e-ther, dxethylexie glycol, 
monomethyl ether, diethylene glycol monobutyl ether, 
propylene glycol monomethyl ether, propylene glycol 
monobutyl ether, dipropylene glycol monomethyl ether, 
triethylene glycol monomethyl ether, ethylene glycol 
dlacetate, ethylene glycol monomethyl ether acetate, 
triethylene glycol monomethyl ether, triethylene glycol, 
monoethyl ether, ethylene glycol monophenyl ether) , amines 
(e.g., ethanolamlne , dlethanolamlne , triethanolamlne , N- 
methyldxethanolamine , N-ethyldlethanolamine , morpholine , 
ethylmorpholine , ethylenedlamine , dlethylenetriamlne , 
trlethylenetetramine , polyethyleneimxne , tetramethyl*- 
propy lenediamine ) and other polar solvents (e.g., formamide, 
N,N-dxmethyl£ormam±de, N , N-dxmethylacetoamide , 
dimethyl sulfoxide, sulfolane, 2-pyrrolidone, N-methyl-2- 
pyrrolldone, N-vinyl-2-pyrrolidone, 2-oxazolidone, 1,3- 
dimethyl-2-imidazolidinone, acetonitrile, acetone) . These 
water-miscible organic solvents can be used in combination 
of two or more thereof. 

In 100 parts by weight of the ink or ink for ink 
jetting of the present invention, from 0.2 to 10 parts by 
weight of the phthalocyanine compound is preferably 
contained. Furthermore, in the ink for ink jetting of the 
present invention, other coloring agent may be used in 
combination with the phthalocyanine compound. In the case 
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of using 1:wo or more coloring agents in coxnbina'bion , the 
total content of the coloring agents is preferably in the 
above -described range. 

The ink for ink jetting of the present invention can 
be used not only for the formation of a monochrozaatic image 
but also for the fonoation of a full color image. For 
forming a full color image, a magenta color tone ink, a 
cyan color tone ink and a yellow color tone ink can be used. 
Also, for adjusting the color tone, a black color tone ink 
may be further used. In these inks, other coloring 
material (dye or pigment) may also be used in addition to 
the phthalocyanine compound of the present invention so as 
to improve the image reproducing performance. 

The yellow dye which can be used together with the 
phthalocyanine compound of the present invention may be any 
yellow dye. Exanples thereof include aryl- or heteryl-azo 
dyes having a phenol, a naphthol, an aniline, a hetero-^ 
cyclic ring (e.g., pyrazolone, pyridone) , an open chain- 
type active methylene compound or the like as the coupling 
component (hereinafter referred to as "coupler coxiponent") ; 
azomethine dyes having an open chain-'^fpe active methylene 
compound or the like as the coupler component; me thine dyes 
such as benzylidene dye and monomethine oxonol dye; and 
quinone-base dyes such as naphthoquinone dye and 
anthraquinone dye. Other examples of the dye species 
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include quinophthalone dye, nitro -n±1:roso dye, acridine dye 
and acridinone dye. 

The magenta dye which can be used may be any magenta 
dye« Exaxnples thereof include aryl- or heteryl-azo dyes 
having a phenol, a naphthol or an aniline as the coupler 
component; azome thine dyes having a pyrazolone or a 
pyrazolotriazole as the coupler coxqponent; methine dyes 
such as arylidene dye, styryl dye, merocyanine dye, cyanlne 
dye and oxonol dye; carbonium dyes such as diphenylmethane 
dye, triphenylmethane dye and xanthene dye; quinone dyes 
such as naphthoquinone, anthraqulnone and anthrapyr Idone ; 
and condensed polycyclic dyes such as dloxazine dye. 

The cyan dye which can be used may be any cyan dye. 
Examples thereof include aryl- or heteryl--azo dyes having a 
phenol, a naphthol or an aniline as the coupler component; 
azomethine dyes having a phenol, a naphthol or a hetero- 
cyclic ring (e.g., pyrrole tr la zole) as the coupler 
component; polj^e thine dyes such as cyanlne dye, oxonol dye 
and merocyanine dye; carbonium dyes such as diphenylmethane 
dye, triphenylmethane dye and xanthene dye; phthalocyanine 
dyes; anthraqulnone dyes; and indigo - thioindlgo dyes. 

These dyes may be a dye which provides a yellow, 
magenta or cyan color for the first time when a part of the 
chromophore is dissociated. In this case, the counter 
cation may be an inorganic cation such as alkali metal and 
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axnmoniiim, an organic cation such as pyridxnxum and 
quaternary aznnonium salt, or a polymer cation having such a 
cation as a partial structure. 

Examples of the black coloring material which can be 
used Include dls-azo, trls-azo and tetra-azo dyes and a 
dispersion of carbon black. 
[Ink Jet Recording Method] 

According to the ink jet recording method of the 
present invention, an energy is provided to the ink for ink 
getting and thereby an image is foarmed on a known image- 
receiving material, namely, plain paper, resin coated paper, 
ink jet special paper described, for exanple, in JF-A-S- 
169172, JP-A-8-27693, JP-A-2-276670, JP-A-7-276789 , JPr.A-9- 
323475, iJP-A-62-238783, JP-A-10-153989, JP-A-10-217473 , JP- 
A-10-235995, JP-A-10-337947, JP-A-10-217597 and JP-A-IO- 
337947, film, electrophotographic common paper, cloth, 
glass, metal, ceramic or the like. 

In forming an image, a polymer latex cranpound may be 
used in combination for the purpose of giving glossiness or 
water resistance or Improving the weather resistance. The 
timing of imparting the latex compound to the image- 
receiving material may be before or after imparting the 
coloring agent or simultaneously with it. Accordingly, the 
site to which added may be in the image-receiving paper or 
ink or a licjuld material cooKposed of the polymer latex 
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alone may be prepared and used. More specifically^ the 
methods described In JP-A-2002-166638^ JP-A-2002-121440, 
JP-A-2002-154201, JP-A-2002-144696, JP-A-2002-80759, 
JP-A-2002-187342 and JP-A-2002-172774 can be preferably 
used. 

The recording paper and recording film used In the 
Ink jet printing using the Ink of the present Invention are 
described below. The support which can be used for the 
recording paper or film Is produced, for example, from a 
chemical pulp such as LBKP and NBKP, a mechanical pulp such 
as 6P, P6W, BMP, TMP, CTMP, CMP and CGP, a waste paper pulp 
such as DIP,' or the like by mixing. If desired, additives 
such as conventionally known pigment, binder, sizing agent, 
fixing agent, cation agent and paper strength Increasing 
agent and then sheeting the mixture using various devices 
such as Fourdrlnler paper machine and cylinder paper 
machine. Other than this support, synthetic paper or 
plastic film may be used. Th thickness of the support Is 
preferably from 10 to 250 jjm and the basis weight Is 
preferably from 10 to 250 g/m^. An Ink-accepting layer 
(I.e., Ink-receiving layer) and a backcoat layer may be 
provided on the support as It Is or may be provided after 
providing a size press or anchor coat layer using starch, 
polyvinyl alcohol and the like. The support may also be 
subjected to a flattening treatment (e.g., smoothing 
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fcreatmeni;) by a calendering device such as machine calender, 
T6 calender and sof-t calender. In t:he presen-b Invention, 
the support Is preferably paper or plastic film of which 
both surfaces are laminated with polyolefln (for example, 
polyethylene, polystyrene, polyethylene terephthalate , 
polybutene or a copolymer thereof) . In the polyolefln, a 
white pigment (for example, titanium oxide or zinc oxide) 
or a tinting dye (for example, cobalt blue, ultramarine or 
neodymlum oxide) Is preferably added. 

The lnk*-acceptlng layer (I.e. , Ink- receiving layer) 
provided on the support contains a pigment and an aqueous 
binder. The pigment Is preferably a white pigment. The 
white pigment Includes a white inorganic pigment such as 
calcium carbonate, kaolin, talc, clay, dlatomaceous earth, 
synthetic amorphous silica, aluminxmi silicate, magnesium 
silicate, caldiun silicate, altmiinum hydroxide, alumina, 
llthopone, zeolite, barium sulfate, calciiam sulfate, 
titanium dioxide, zinc sulfide and zinc carbonate, and an 
organic pigment such as styrene-base pigment, acryl-base 
pigment, urea resin and melamlne resin. The white pigment 
contained in the ink-accepting layer is preferably a porous 
inorganic pigment, more preferably a synthetic amorphous 
silica having a large pore area. The synthetic amorphous 
silica may be either a silicic acid anhydride obtained by a 
dry production method or a silicic acid hydrate obtained by 
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a wet production method but is preferably a silicic acid 
hydrate . 

Examples of the aqueous binder contained in the ink- 
acceptin? layer include water-soluble polj^ers such as 
polyvinyl alcohol, silanol -modified polyvinyl alcohol, 
starch, cationized starch, casein, gelatin, carboxymethyl 
cellulose, hydrosqfethyl cellulose, polyvinylpyrrolidone, 
polyalkylene oxide and polyalkylene oxide derivative, and 
water-dispersible polymers such as styrene butadiene latex 
and acryl emulsion. These aqueous binders can be used 
individually or in combination of two or more thereof. 
Among these, polyvinyl alcohol and silanol-modif led 
polyvinyl alcohol are preferred in view of attaching 
property (i.e., adhesive property) to the pigment and 
peeling resistance of the ink-accepting layer. 

The ink-accepting layer may contain a mordant, a 
water-proofing agent, a light fastness enhancer, a 
surfactant and other additives in addition to the pigment 
and the aqueous binder. 

The binder added to the ink-accepting layer is 
preferably immobilized and for this purpose, a polymer 
mordant is preferably used. 
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The polymer mordant is described in JP-A-48-28325, 
JP-A-54-74430, JP-A-54-124726, JP-A-55-22766, JP-A-55- 
142339, JP-A-60-23850, JP-A-60-23851 , JP-A-60-23852, JP-A- 
60-23853, JP-A-60-57836, JP-A-60-60643, JP-A-60-118834 , JP- 
A-60-122940, JP-A-60-122941 , JP-A-60-122942 , JP-A-60-235134 , 
JP-A-1-161236 and U.S. Patents 2,484,430, 2,548,564, 
3,148,061, 3,309,690, 4,115,124, 4,124,386, 4,193,800, 
4,273,853, 4,282,305 and 4,450,224. An image-receiving 
material containing the polymer mordant described in JP-A- 
1-161236 (pages 212 to 215) is particularly preferred. 
When the polymer mordant described in this patent 
publication is used, an image having excellent image 
quality aan be obtained and at the same time, light 
fastness of the image is improved. 

The water-proofing agent is effective for water- 
proofing the image. The water-proofing agent is preferably 
a cationic resin. Examples of the cationic resin- include 
polyamidopolyamine epichlorohydrin , polyethyleneimine , 
polyaminesulfone, poly-dimethyldiallylammonium chloride, 
cation polyacrylamide and colloidal silica. Among these 
cationic resins, polyamidopolyamine epichlorohydrin is 
preferred. The content of the cationic resin is preferably 
from 1 to 15 wt%, more preferably from 3 to 10 wt%, based 
on the entire solid content of the ink-accepting layer. 



112 



wo 03/062323 



PCT/JP03/00371 



Examples of the light fastness enhancer include zinc 
sulfate^ zinc oxide, hindered axnine-base antioxidants and 
benzophenone-base or benzotriazole-base ultraviolet 
absorbents. Among these, zinc sulfate is preferred. 

The surfactant functions as a coating aid, a peeling 
property inprover,. a sliding property improver or an 
antistatic agent. The surfactant is described in JP-A-62- 
173463 and JP-A-62-183457 . In place of the surfactant, an 
organic fluoro compound may be used. The organic fluoro 
compound is preferably hydrophobic. Examples of the 
organic fluoro compound include a fluorine-containing 
surfactant, an oily fluorine-base compound (for example, 
fluorine oil) and a solid fluorine confound resin (for 
example , ethylene tetraf luoride resin) . The organic fluoro 
compound is described in JP-B-57-9053 (columns 8 to 17) , 
JP-A-61-20994 and JP-A-62-135826 . Other additives added to 
the ink-accepting layer include a pigment dispersant, a 
thickener, a defoaming agent, a dye, a fluorescent 
brightening agent, an antiseptic, a pH adjusting agent, a 
matting agent, a hardening agent and the like. The ink- 
accepting layer may be either one layer or two layers . 

In the recording paper or film, a backcoat layer may 
also be provided. Examples of the component which can be 
added to this layer include a white pigment, an aqueous 
binder and other components. Examples of the white pigment 



113 



wo 03/062323 



PCT/JP03/00371 



contained in the backcoat layer include white inorganic 
pigments such as precipitated calciizm carbonate, heavy 
calcium carbonate, kaolin, talc, calcium sulfate, barium 
sulfate, titanium dioxide, zinc oxide, zinc sulfide, zinc 
carbonate, satin white, aluminum silicate, diatomaceous 
earth, calcium silicate, magnesium silicate, synthetic 
amorphous silica, colloidal silica, colloidal alumina, 
pseudo-boehmite, altmiinum hydroxide, altimina, lithopone, 
zeolite, hydrolyzed halloysite, magnesiiam carbonate and 
magnesium hydroxide, and organic pigments such as styrene- 
base plastic pigment, acryl-base plastic pigment, 
polyethylene, microcapsule, urea resin and melaxoine resin. 

Examples of the aqueous binder contained in the 
backcoat layer include water-soluble polymers such as 
styrene/maleate copolymer, styrene/acrylate copolymer, 
polyvinyl alcohol, silanol-modif ied polyvinyl alcohol, 
starch, cationized starch, casein, gelatin, carboxymethyl 
cellulose, hydroxyethyl cellulose and polyvinylpyrrolidone, 
and water-dispersible polymers such as styrene butadiene 
latex and acryl emulsion. Other components contained in 
the backcoat layer include a defoaming agent, a foam 
inhibitor, a dye, a fluorescent brightening agent, an 
antiseptic, a water-proofing agent and the like. 
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A polymer latex may be added to a constituent layer 
(including the backcoat layer) o£ the ink jet recording 
paper or film. The polymer latex is used for the purpose 
of improving film properties^ for example, stabilizing the 
dimension and preventing the curling, adhesion or film 
cracking. The polymer latex is described in JP-A-62-245258, 
JP-A-62-1316648 and JP-A-62-110066 . When a polymer latex 
having a low glass transition temperature (40^C or less) is 
added to a layer containing the mordant, the layer can be 
prevented from cracking or curling. Also, by adding a 
polymer latex having a high glass transition temperature to 
the backcoat layer, curling can be prevented. 

The ink of the present invention is not limited on 
the ink jet recording system and is used in a known system, 
for exan^le , an electric charge controlling . system of 
ejecting out the ink by using the electrostatic induction 
force, a drop-on-demand system (pressure pulse system) of 
using an oscillation pressure of a piezo device, an 
acoustic ink jet system of converting electric signals into 
acoustic beams, irradiating the beams on the ink and 
ejecting out the ink using the radiation pressure, a 
thermal ink jiet system of heating the ink to form bubbles 
and utilizing the generated pressure. The ink jet 
recording system includes a system of ejecting a large 
number of small volumes of so-called photo-ixik having a low 
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concen1:rat:lon , a syst&a designed to improve the image 
quality by using a plurality of inks each having 
substantially the same hue but a different concentration, 
and a system of using colorless transparent ink. 
Examples : 

(Synthesis Example) 

The synthesis method of the dye mixture of the 
present invention is described in detail below by referring 
to Examples, however, the present invention is not limited 
to these Examples. In Examples, the temperature is in the 
centigrade scale • 

A representative dye mixture of the present invention 
can be derived, for example, from the following synthesis 
route. In the following Examples, Amax means an absorption 
maximum wavelength and emax means a molar absorption 
coefficient at the absorption maximum wavelength. 



NC 



NC 




NO, 



HS(CH2)3S03Na 

^ 

Na2C03 
DMSO 



NC 



NC 




S{CH2)3S03Na 



Compound (A) 



H2O2 



Na2W042H2O 
CH3CO2H 



NC 



NC 




S02(CH2)3S03Na 



Compound (B) 



CuCl, 



HOC2H4OH 
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Sirnthesis Exanqple 1: Syn-bhesls of Compound A 

26.0 g of 4-nltroph'bhalonli:r±le (produced by Tokyo 
Kasel) was dissolved In 200 nL of DMSO (dlmethylsulf oxide) 
In a nl-brogen s-bream and 1:o -bhe ob-balned solution under 
stirring at an Inner temperature of 20''C, 30.3 g of sodium 
3 -mercapto-propane- sulfonate (produced by Aldrlch) was 
added. To the resulting solution under stirring at an 
Inner temperature of 20''C, 24.4 g of anhydrous sodium 
carbonate was gradually added. Subsequently^ the reaction 
solution was heated to 30°C while stirring and then stirred 
at the same teniperature for' 1 hour. After cooling to 20^*0, 
the reaction solution was filtered by Nutsche, the filtrate 
was poured in 15,000 ml. of ethyl acetate, thereby 
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crystallxzing, and then stirred al: room temperature for 20 
minutes, and the precxpxtated crude crystals were filtered 
by Nutsche, washed with ethyl acetate and dried. The 
obtained crude crystals were recrystallized from 
methanol/ ethyl acetate to obtain 42.5 g of Compound A. ^H- 
mSR (DMSO-d6), 5 value TMS standard: 1.9-2.0 (2H, t) ; 2.5- 
2.6 (2H, m) ; 3.2-3.3 (2H, t) ; 7.75-7.85 (IH, d) ; 7.93-8.03 
(IH, d) ; 8.05-8.13 (IH, s) . 

Synthesis Example 2 : Synthesis of Compound B 

42 • 4 g of Compound 1 was dissolved in 300 mL of 
acetic acid and to the obtained solution under stirring at 
an inner texcqperature of 20°C, 2.5 g of 17a2W04*2H20 was added. 
Thereafter , the solution was cooled to an inner temperature 
of lO^C in ice bath. Thereto, 35 mL of aqii^ous hydrogen 
peroxide (30%) was gradually added dropwise while caring 
about heat generation. After stirring at an inner 
temperature of 15 to 20^*0 for 30 minutes, the reaction 
solution was heated to an inner temperature of 60°C and 
then stirred at the same temperature for 1 hour. After 
cooling to 20°C, the reaction solution was poured in 
1,300 mL of ethyl acetate and then stirred at the same 
temperature for 30 minutes, and the precipitated crude 
crystals were filtered by Nutsche, washed with 200 xoL of 
ethyl acetate and dried. The obtained crude crystals were 
washed under heat using methanol/ethyl acetate and thereby 
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purified to obtain 41.0 g of Compound B . ^H-NMR (DMSO-d6) , 
8 value TMS standard: 1.8-1.9 (2H, t) ; 2.4-2.5 <2H, m) ; 
3.6-3.7 (2H, t); 8.3-8.4 (IH, d) ; 8.4-8.5 (IH, d) ; 8.6-8.7 
(IH, s) . 

Synthesis Exanqole 3: Synthesis of Compound 102 of the 
Present Invention 

In a three-neck flask with a condenser tube, 40.36 g 
of compound B was dissolved in 80 mL of ethylene glycol at 
SO'^C in a nitrogen stream. While stirring, 4.0 g of cupric 
chloride (anhydride) was added and after elevating the 
inner temperature to 100°C, the solution was stirred at the 
same temperature for 2 hours, then cooled to an inner 
temperature of 60^C. Thereafter, 200 ml. of methanol was 
gradually injected and then refluxed for 30 minutes. The 
inner teioperature was lowered to room temperature and the 
precipitate was collected by filtration and washed with 150 
mL of methanol. The obtained crude crystals were dissolved 
in 150 mL of an aqueous O.lN LiOH solution, insoluble 
matters were separated by filtration and after elevating 
the inner temperature to 60°C, 50 mL of dimethylacetamide 
(DM2LC) was injected thereto. While keeping the inner 
temperature at SO^'C, 300 mL of ethanol was gradually added 
and then refluxed for 30 minutes. The inner temperature 
was lowered to room temperature and the precipitate was 
filtered and washed with heated methanol. This operation 
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(addition of ethanol to an aqueous lithitoa hydroxide 
solution of the compound, and reprecipitation) was repeated 
twice. The purification was performed by gel permeation 
chromatography (SBPHl^DEX™ LH-20, produced by Pharmacia, 
developing solvent: water) to obtain 24.2 g of Coiopound 102. 
The compound was identified by the following method. Using 
mass spectrometry {LC/MS (Mbdel TSQ-7000, LC: Mbdel HP- 
1090); LC column (TSK-gelODS80Ts, 2x150 mm, detection: 
580 (±) 20 nm & MCD) ; eluent and flow rate (water /methanol , 
0.1% acetic acid/ trie thylamine buffer, 0.2 mL/min) ; I.C/MS 
ionization; ESI-negative} , the analysis was performed from 
the peak of LC chromatogram and the MS spectrum. As a 
result, the obtained ccnnpound was confirmed as the 
objective phthalocyanine compound of the present invention.. 
The counter cation M of the ionic hydrpphilic group (-SO3M) 
was determined by ion chromatography and atomic absorption 
method and found to be M=Li/Na»9/l. Amaxs628.8 nm; 
emax=64,100 (in B2O) . 

The present invention is described below by referring 
to Exantples, however, the present invention is not limited 
by these Examples . 
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[Example 1] 
<Solubility> 

32.8 mg (2.0x10"^ mol) of Phthalocyanine Compound 
(171) o£ t:he preseni: lnven1:lon was weighed and deionized 
wa-ber was added 'bhere'to taake 100 ml* The resuliiing 
solu'bxoxi was s-bxrred a-b 25^C for 10 mxnu-bes -bo prepare a 
sample solution. In bhe same manner, a sanqple solution was 
prepared by using methanol as the water-^iscible organic 
solvent in place of deionized water. Furthermore, samples 
solutions with a deionized aqueous solution or a methanol 
solution were prepared by using an eguimolar amount of a 
phthalocyanine coxnpound different only in the counter 
cation (counter cation: sodium ion, potassium ion or 
ammonium ion) from the compound of the present invention. 

In the Table below, for exanqple, 171-Na salt shown in 
the column of Compound No . means that the compound is a 
phthalocyanine compound having the same structure as 
Confound 171 but only the counter cation is chcuiged to 
sodium. These phthalocyanine compounds having a 
predetermined counter cation were synthesized by using a 
raw material, intermediate or reaction agent having a 
predetermined counter salt in the case of compounds where 
the counter cation was lithiosm, sodium or potassium, and by 
exchanging the counter salt of the compound having a 
potassium salt in the case of compounds where the counter 
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cation was axnmoniTun . The kind and ratio of the counter 
cation were analyzed by ion chroxaatography and it was 
confirmed that in each compound, 90% or more of the counter 
cation was the predetermined counter cation. 

The dissolution degree of each saxople solution was 
determined by the following three methods: (1) the presence 
or absence of undissolved matters was judged with an eye, 
(2) after filtering through a microfilter having an average 
pore size of 0.25 pm, the presence or absence of 
undissolved matters on the filter was confirmed, and (3) 
the solution was filtered and measured on the absorption 
spectrum and when the absorbamce obtained was only 90% or 
less of the absorbance calculated from the molar absorption 
coefficient, it was judged that insoluble matters were • 
present in the sample solution. Saniple solutions judged to 
have complete dissolution in all tests were rated O, and 
sample solutions judged to have undissolved matters in any 
one test were rated X. The results are shown in Table. 
<Spectral Absorption Property> 

A 2 wt% aqueous solution of the phthalocyanine 
compound of the present invention was further 1,000-fold 
diluted with distilled water and the obtained solution was 
analyzed by a spectrophotometer under the following 
measurement conditions. The absorbance ratio b/a 
determined from the spectral absorption curve of the 
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ph1:halocyanxne compound used in Example is shown in Table 
below . 

(Measuring Conditions) 

Device used: Shiinadzu Au-bo -Recording Spectro- 
pho-bometer UV-260, cell: quarfcz cell, light; path length: 10 
mm, measuring temperature: 20^C, diluting solution: 
distilled water (pH: 7.0) . 



[Table 21] 



Compound No, 


Counter 
Cation 


Solvent 


b/a 
Value 




Deionized 
Water 


Methauiol 


171 


Li 


0 


0 


0.62 


Inven-blon 


171-Na salt 


Na 


0 


X 


0.64 


Comparison 


171-K salt 


K 


0. 


X 


0.63 


Comparison 


I7I-NH4 salt 


NH4 


0 


X 


0.54 


Conq^arison 



In phthalocyanine compounds having a spectral 
absozrption curve satisfying the requirement specified in 
the present invention, the solubility in water is 
sufficiently high whichever counter cation the conqpound has. 
However, in methanol, only a phthalocyanine compound having 
lithium ion as the counter cation is dissolved. It is seen 
from this that in phthalocyanine compounds having the same 
structure, the solubility in a water-miscible organic 
solvent can be greatly improved only by changing the 
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counter cal^lon. li: is also seen that even when the counter 
cation is changed, the spectral absorption property 
specified in the present invention is not greatly changed 
[Example 2] 

Deionized water was added to the following components 
to make 1 liter and the resulting solution was stirred for 
1 hour xmder heating at 30 to 40^C. Thereafter, the 
solution was adjusted to a pH of 9 with 10 mol/L of KOH and 
then filtered under pressure through a soicrof ilter having 
an average pore size of 0.25 pxn to prepare an ink solution 
for cyan color. 

Composition of Ink Solution A: 

Dye of the Present Invention (102) 6.80 g 
Diethylene glycol 10 . 65 g 

Glycerin 14.70 g 

Diethylene glycol monobutyl ether 12 . 70 g 
Triethanolamine 0 . 65 g 

Olefin ElOlO 0.9 g 



Ink Solutions B and C were prepared in the same 
manner as Ink Solution A except for changing the 
phthalocyanine compound as shown in Table below. As the 
ink solution for comparison. Comparative Ink Solutions 1 to 
3 were prepared using phthalocyanine compounds where only 
the counter cation was changed as shown in the Table. Also, 
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Comparative Ink Solution 4 was prepared by changing the 
phthalocyanine compound to a phthalocyanine compound 
(sodium salt) having a spectral absoirption curve not 
satisfying the requirement specified in the present 
invention. In the Table, for example, 171-Na salt shown in 
the column of Compound No. means that the compound is a 
phthalocyanine compound having the same structure as 
Compound 171 and only the counter cation is changed to 
sodium. 

When the dye was changed, a dye was used such that 
the amount added thereof became equimolar to Ink Solution A. 
(Recording and Evaluation of Image) 

Each ink for ink jetting of Exainples (Ink Solutions A 
to C) and Comparative Examples (Comparative Ink Solutions 1 
to 4) was subjected to the following evaluations. The 
results obtained are shown in Table 22. In the Table, 
"color tone" , "paper dependency" , "water resistance" and 
"light fastness" were evaluated after an image was recorded 
using each ink for ink jetting on a photo gloss paper (PM 
Photographic Paper "KOTAKU" (KA420PSK, EPSON) , produced by 
EPSON) in an ink jet printer (M1-700C, manufactured by 
EPSON) . 
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<Color Tone> 

Th© image formed on the photo gloss paper was 
sTobjected to colorimetry of the reflection spectxrum at 
intervals of 10 nm in the region from 390 to 730 nm and a* 
and b* were calculated based on the CIE (International 
Commission on Illiamination) L*a*b* color space system. 

By comparing with the standard cyan color sanqple (a 
color when solid batches of proof provided from 21 
contpanies as m^oobers of the Japan Printing Machinery 
Manufacturers Association were subjected to colorimetry and 
the printing was performed using Japan Color Ink SP-90 and 
Japan Paper to give a smallest color difference (AE) frcm 
the average value) of JAPAN Color of JMC (Japan Printing 
Machinery Manufacturers Association) , the preferred cyan 
color tone was defined as follows: 
L* : in the range of 53 . 6±0 . 2 , 

O: a* (in the range of -35.9±6) aind b* (in the 
range of -50.4±6) 

A : only one of a* and b* (in the preferred region 

defined in O above) 



The colorimetry values of the standard cyan color 
san^le of JAPAN color used as the reference are shown 



X : 



neither a* nor b* (both out of the preferred 



region defined in O above) 



below : 
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L*: 53.6±0.2 
a*: -37.4±0.2 
b* : -50 . 2±0 . 2 
AE: 0.4 (0.1 to 0.7) 

(1) Printer: 

MANIiOBAMD R-704, ink: JAPAN Color SF-90, paper: 
TOKUBISHI ART. 

(2) Color ime try : 

Colorixoeter : X-rite 938, 0/45, D50, 2 deg. , black 

backing . 

<Faper Dependency> 

The image formed on the above-described photo gloss 
paper and the image separately formed on PPC plain paper 
were compared on the color tone . The evaluation was 
performed by the two-stage rating, that is, A (good) is 
when the difference between two images is small, and B 
(bad) is when the difference between two images is large. 
<Wiater Resistance> 

The photo gloss paper having foxnned thereon an image 
was dried at room teii5>erature for 1 hour, dipped in 
deionized water for 10 seconds and then naturally dried at 
room temperature. The blurring was observed and evaluated 
by the three-stage rating, that is, A is no blurring, B is 
slight blurring auid C is serious blurring. 
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<L±gh'b Fastness> 

On the photo gloss paper having formed thereon an 
image, xenon light (85,000 Ix) was irradiated for 7 days 
using a weather meter (Atlas Weather-o-meter C. 165, 
manufactured by Atlas (Illinois, U.S.A.)) • The image 
density before and after the xenon irradiation was measured 
by a reflection densitometer (X-Rite 310TR) and evaluated 
as the dye residual percentage. The reflection density was 
measured at three points of 1, 1.5 and 2.0, The dye 
residual percentage was evaluated by the three- stage rating, 
that is, A is 70% or more at any density, B is less than 
70% at one or two points, and C is less than 70% at all 
densities • 

<Dark Heat Storability> 

The photo gloss paper having formed thereon an image 
was stored for 7 days under the conditions of 80 and 15% 
RH. The image density before and after the storage was 
measured by a reflection densitometer (X-Rite 310TR) and 
evaluated as the dye residual percentage. The dye residual 
percentage was evaluated at three points having a 
reflection density of 1, 1.5 and 2.0. A is a dye residual 
percentage of 90% or more at any density, B is less than 
90% at two points, euid C is less than 90% at all densities. 
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<Ozone Gas Hesis'bance> 



In a box se-b to an ozone gas concentea'tion of 0.5 



±0,1 ppm, room temperature and dark place using a Siemens 



type ozonizer to which an a.c. voltage of 5 kV was applied 
while passing a dry air through the double glass tube, the 



standing for 7 days. The image density before and after 
standing in an ozone gas atmosphere was measured by a 
reflection densitometer (X-Rite 310TR) and evaluated as the 
dye residual percentage. The reflection demsxtY was 
measured at three points of 1, 1.5 and 2.0. The ozone gas 
concentration in the box was set using an ozone gas monitor 
(Model OZG-EM-01) manufactured by APPLXCS. The evaluation 
was performed by the three-stage rating, namely, A is a dye 
residual percentage of 70% or more at. any density, B is 
less than 70% at one or two points, and C is less than 70% 
at all densities. 
<Spectral Absorption Property> 

The absorbance ratio b/a detescmined from the spectral 
absorption curve of phthalocyanine coxnpound in the same 
manner as in the method of Example 1 is shown. 



photo gloss paper having formed thereon an image was left 
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<Bronze Phenomenon> 

The photo gloss paper having formed thereon an ixnage 
was dried for 24 hours and then the presence or absence of 
generation of bronze phenomenon was observed with an eye 
and evaluated. A sample where the bronze phenomenon was 
not confirmed at all is rated O, and a sample where the 
generation of bronze phenomenon was confirmed is rated X . 
Here, when a bronze phenomenon is generated, the printing 
density becomes lower than the case having no generation of 
a bronze phenomenon. Therefore, the generation of bronze 
phenomenon can also be confirmed by the decrease of 
printing density. 
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Bronze 
Pheno- 
menon 


o 


o 


o 


X 


X 


X 


o 


b/a 
Value 


0.62 


0.74 


0.67 


0.64 


0.63 


0.54 


1.00 
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14 15 




Comparative Compound 1 

It: is seen from 1:he Table above thai: when a 
pht:halocyan±ne compound having a specific spectral 
absorption curve and a specific structure is used, an ink 
for ink jetting having excellent (color) hue and small 
paper dependency and being excellent in the water 
resistance, light fastness and ozone resistance can be 
obtained and also that when the counter ion for the ionic 
hydrophilic group is not lithium ion, a bronze phenomenon 
is generated. 

Furthermore, it is seen that in the case of a 
phthalocyanine confound having a spectral absorption curve 
out of the specified range of the present invention and not 
strongly forming the aggregated state, the (color) hue and 
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fastness are v&ry bad, though a bronze phenomenon is not 
generated even if the counter cation is sodium ion. 
[Example 3] 

Using the same cartridge as produced in Exainple 2, an 
image was printed on Ink Jet Paper Photo Gloss Paper EX 
produced by Fuji Photo Film Co. , Ltd. by means of the same 
printer as used in Example 2, and evaluated in the same 
manner as in Example 2. Then, the same results as in 
Example 2 were obtained. 
[Example 4] 

The same ink as produced in Example 2 was filled in a 
cartridge of Ink Jet Printer BJ-P850 (manufactured by 
CANON) and using this printer, an image was printed on a 
photo gloss paper GP-301 produced by the same company and 
evaluated in the same manner as in Example 2. Then, the 
same results as in Example 2 were obtained. 
[Example 5] 

A test was performed by using the same operation as 
in Example 2 except that the test method of Example 2 was 
changed to the following environmental test method. That 
is, an oxidative gas resistance test method simulating the 
outdoor environment exposed to oxidative gases such as 
e3chaust gas of automobile and irradiation with solar light 
was performed according to an oxidation resistance test 
method using a fluorescent light irradiation chainber at a 
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rela-bive humidity of 80% and a hydrogen peroxide 
concentra'bion of 120 ppm described in H. Iwano et al.. 
Journal of Imaging Science and Technology ^ Vol. 38, 140-142 
(1944) . The test results were the same as those in Example 
2. 

While the invention has been described in detail and 
with reference to specific embodiments thereof, it will be 
apparent to one skilled in the art that various changes and 
modifications can be made therein without deputing from 
the spirit and scope thereof. 

This application is based on Japanese patent 
application No. 2002-12864 filed on January 22, 2002^ the 
entire contents thereof being hereby incorporated by 
reference. — 
Industrial Applicability: 

Phthalocyanine-base dyes widely used in general at 
present, represented by Direct Blue 87 and Direct Blue 199, 
are excellent in the light fastness as cosKpared with 
generally known magenta dyes, yellow dyes and 
triphenylmethane-base cyanine dyes. 

However, the phthalocyanine-base dyes provide a 
greenish (color) hue under acidic conditions and are 
improper for a cyan ink. In the case of using these dyes 
for a cyanine ink, these are most suitably used under 
conditions from neutral to alkaline. However, even if the 
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xnk Is in the region from neutral to alkaline, when the 
material on which an image or the like is recorded is an 
acidic paper, the (color) hue of the printed matter may 

greatly change. 

Furthermore, discoloration to a greenish (color) hue 
or decoloration occurs due to oxidative gases such as 
nitrogen oxide gas and ozone, which are often taken as a 
problem also from an environmental issue, and this 
simultaneously causes reduction in the printing density. 

On the other hand, triphenylme thane-base dyes provide 
a good (color) hue but are very inferior in the light 
fastness, resistance against ozone gas and the like. 

In view of the above problems, the following effects 
have been found out by the present invention. - 

According to the present invention, 1) an ink 
comprising a phthalocyanine conqpound, having absorption 
properties with excellent color reproducibility and showing 
sufficiently high fastness to light, heat, humidity and 
active gases in the environment, 2) an ink composition for 
printing such as ink jetting, using the above-described ink 
and capable of forming an image free of generation of a 
bronze phenomenon, and 3) a method capable of improving the 
fastness of the image recorded material against light and 
active gases in the environment, particularly ozone gas, 
can be provided. 
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CIiAlMS 



1. 



An Ink ccnnprlslng a water-soluble 



phldialocyanlne compound, wherein In "the spectral adssorptlon 
curve of an aqueous solution of said phthalocyanlne 
coxqpound, the absorbsmce ratio b/a of the maximum 
absorbance b In the absorption band of 660 to 680 nm and 
the niJ^x''™™ absorbance a In the absoxrptlon band of 600 to 
640 nm Is less than 0.8 and the counter Ion for the Ionic 
hydrophlllc group of said phthalocyanlne conipound Is 
lithium Ion. 



phthalocyanlne compoxmd, wherein said phthalocyanlne 
coiapound Is represented by the following formula (X).: 



2. 



An Ink comprising a water-soluble 
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wherein Ri, R2, Rar R4r ^5/ Rg/ R? snidL Ra each xndependen-bly 
represent:s a hydrogen atom, a halogen a-bozn/ an alkyl group, - 
a cycloalfcyl group, an alkenyl group, an aralkyl group, an 
aocyl group, a heterocyclic group, a cyano group, a hydroxyl 
group, a nltro group, an amino group, an alkylamlno group, 
an alkoxy group, an aryloxy group, an amido group, an 
arylamlno group, a ureldo group, a sulfamoylamlno group, an 
alkyl thlo group, an arylthlo group, an alkoxycarbonylamlno 
group, a sulfonamldo group, a carbamoyl group, a sulfamoyl 
group, a sulfonyl group, an alkoxycarbonyl group, a 
he-berocycllc oxy group, an azo group, an acyloxy group, a 
carbamoyloxy group, a sllyloxy group, an aryloxycarbonyl 
group, an aryloxycarbonylamlno group, an Imldo group, a 
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heterocyclic 1:h±o group, a sulfinyl group, a phosphoryl 
group or an acyl group and each may further have a 
substituen-b ; 

Hi, W2, W3 and W4 each independently represents the 
group represented by Ri, Rz/ R3, R4, Rs/ Re* R7 and Re, a 
sulfonylsulfamoyl group or an acylsulfamoyl group and each 
xnay further have a substituent, provided that at least one 
of Wi, W3 and W4 is an ionic hydrophilic group by itself 

or has an ionic hydrophilic group as a substituent, 
provided that the counter ion for the ionic hydrophilic 
group is lithium ion; 1, m, n and p each represents an 
integer of 1 or 2 ; and M represents a hydrogen atom , a 
metal element,, a metal oxide, a metal hydroxide or a metal 
halide. 



formula (I) is represented by the following formula (II) : 



3. 



The ink as claimed in claim 2, wherein said 
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Formula (IX) : 

{S(0)q4Z4}a34 




{S(0)q2Z2}a32 



wherein Zx, Z2, Z3 and Z4 each independen-tly represen'bs a 
subs-bi-buted or unsubs-bi. touted alkyl group, a subsfc±.1:ui:ed or 
unsubs1:±t:ut:ed cycloalkyl group, a soibstx -tutted or 
unsubs1:x tubed alkenyl group, a subsbi'bu'ked or unsubstlbu-bed 
aralkyl group, a subs-bxtiuted or unsubs-bltuted aryl group or 
a subs-bx tubed or unsubsbx tubed heterocyclic group, qi, qa, 
qa and each independently represents an integer of 1 or 
2, aai, a32, aaa and a34 each ind^endently represents an 
integer of 1 or 2, M has the same meaning as M in formula 
(I) , and at least one of Zi, Z2, Z3 and Z4 has an ionic 
hydrophilic group as a substituent, provided that the 
counter ion for the ionic hydrophilic group is lithium ion. 
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4. The ink as claimed in claim 2, wherein said 
formula (1) is represented by the following formula (III) 
Foacmula (III) : 



^23 



/ 



NOoS 



'13 




SO2N 



\ 

hi 



wherein R21, R23 and R24 each independently represents a 

hydrogen atom, a substituted or unsubstituted alkyl group, 
a substituted or unsubstituted cydoalkyl group, a 
substituted or unsubstituted alkenyl group, a substituted 
or unsubstituted aralkyl group, a substituted or 
unsubstituted aryl group or a substituted or unsubstituted 
heterocyclic group, Vn, V12, V13 and V14 each independently 
represents a substituted or unsubstituted alkyl group, a 
substituted or unsubstituted cydoalkyl group, a 
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subst^xl^u-bed or unsubs'bl'bu'bed alkenyl group, a subs'bi'bu'kecl 
or unsubs'bi'bu'bed aralkyl group, a subs-bx-buiied or 
unsubstituted aryl group, or a stibs'titul^ed or unsubstxtu-ted 
heterocyclic group, M has the same meaning as H ±n formula 
(1) , and at least one of R21, R22/ ^23^ R24/ Vn, V12, V13 and 
V14 has an ionic hydrophilic group as a substituent, 
provided that the counter ion for the ionic hydrophilic 
group is lithium ion. 

5 . The ink as claimed in claim 3 , wherein in 
formula (II), qi=5q2=q3«q4=2 . 

6. An ink for ink jetting, comprising the ink 
claimed in any one of claims 1 to 5 . 

7. An ink jet recording method comprising fonoing 
an image on an image-receiving material using the ink for 
ink jetting claimed in claim 6, the image receiving 
material comprising a support having thereon an ink image- 
receiving layer containing a white inorganic pigment 
particle . 

8. A method for improving ozone gas discoloration 
of an image recorded material, comprising forming an image 
using the ink claimed in claims 1 to 6. 

9. A water-soluble phthalocyanine compound 
represented by the following formula (IV) : 
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Foinaula (IV) : 

{S(0)q4Z4}a34 




{S(0)q2Z2}a32 



wherein Zi, Z2/ Z3 and Z4 each Independen-bly represents a 
subs 'bl'bti ted or unstibstxtuted alkyl group, a substituted or 
unsubstituted cydoalkyl - group , a substituted or 
unsubstituted alkenyl group, a substituted or unstibstituted 
aralkyl group, a substituted or unsubstituted aryl group or 
a stibstituted or unsiabstituted heterocyclic group, qi, qa, 
qa and q4 each independently represents an integer of 1 or 
2 , aai , a32 , ^33 and a34 each independently represents an 
integer of 1 or 2, M has the same meaning as M in formula 
(Z) , and at least one of Zi, Z2, Z3 and Z4 has an ionic 
hydrophilic group as a substituent, provided that the 
counter ion for the ionic hydrophilic group is lithium. 
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